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Description 

[Technical field] 

5 [0001] The present invention relates to substituted phenylpropanoic acid derivatives, effective for the therapy of 
abnormality of lipidmetabolism as agonists of human peroxisome proliferant-activated receptor (abbreviated as PPAR), 
in particular, as agonists for human PPARa isoform, their addition salts and their hydrates, processes for preparing 
them, and medicinal compositions containing these compounds. 

10 [Background technologies] 

[0002] The peroxisome proliferant-activated receptor(PPAR)'s are a ligand-dependent transcription factors that be- 
long to nuclear receptor superfamily, such as steroid receptor, retinoid receptor, thyroid receptor, etc. Three isoforms 
(a type, p(or 6) type and ytype) with different histological distribution have been identified hitherto in human and various 
animal species (Proc. Natl. Acad. Sci., 1 992, 89, 4653). Thereamong, the PPARa is distributed in the liver, kidney, etc., 
with high catabolic capacity for fatty acids and, in particular high expression is recognized in the liver, (Endo-crinology' 
1995, 137, 354), positively or negatively controlling the expressions of genes relevant to the metabolism and the in- 
tracellular transport of fatty acids (e.g. acyl CoA synthetic enzyme, fatty acid-binding protein and lipoprotein lipase) 
and apolipoprotein (Al, All, CHI) genes relevant to the metabolisms of cholesterol and neutral lipid. The PPARp is 
expressed ubiquitously in the tissues or organisms, including nerve cells. At present, the physiological significance of 
PPARp is unclear. The PPARy is highly expressed in the adipocytes and involved the differentiation of adipocytes (J. 
Lipid Res., 1996, 37, 907). In this way, each isoform of PPAR play specific function in the particular organs and tissues. 
[0003] Moreover, it is reported that a knock-out mouse of PPARa exhibits hypertriglyceridemia with ageing and be- 
comes obesity mainly by increasing the white adipose tissues (J. Biol. Chem., 1998, 273, 29577), hence the relevance 
between activation of PPARa and decreasing action of lipids (cholesterol and triglyceride) in blood is suggested strong- 

[0004] On the other hand, fibrates and statins are widely used so far as the therapeutic drugs for hyperlipidemia. 
However, the fibrates have only weak decreasing effect of cholesterol, while the statins have weak decreasing effect 
of free fatty acids and triglycerides. Moreover, with respect to the fibrates, various adverse effects such as gastroin- 
testinal injury, anthema, headache, hepatic disorder, renal disorder and biliary calculus are reported. The reason is 
considered to be due to that the fibrates exhibit extensive pharmacological function, hence the development of a ther- 
apeutic drug for hyperlipidemia with specific mechanism is desired. 

[0005] When considering the present situation of such conventional therapeutic drugs for hyperlipidemia, and the 
role on the adjusting mechanism of lipidmetabolism and the connection to the pathology of hyperlipidemia of transcrip- 
tion factor called PPARa, which has become clear until now, if a compound that binds directly to as a ligand of PPARa, 
in particular, human PPARa and is capable of activating human PPARa could be created, the medicinal use thereof 
would be expected as a compound that exhibits the decreasing effect of lipids (both of cholesterol and triglyceride) in 
blood due to very specific mechanism. 

Prior arts 

[0006] For compounds having an affinity to PPARa as ligands of PPARa, eicosanoids in HETE (hydroxyeicosatetrae- 
noic acid) group produced via oxidation with cytochrome P-450, in particular, 8-HETE, 8-HEPE, etc. are reported in 
addition to LTB 4 being a metabolite of arachidonic acid (Proc. Natl. Acad. Sci., 1 997, 94, 31 2). However, these endog- 
enous unsaturated fatty acid derivatives are unstable metabolically and chemically and cannot be offered as medicinal 
drugs. 

[0007] On the other hand, as compounds with similar structure to the inventive substituted phenylpropanoic acid 
derivatives, a group of compounds shown below, etc. are reported. 

[0008] As compounds with glucose-lowering action, in International Publication Number W098/28254 (Nippon 
Chemiphar Co., Ltd.), compounds represented by a general formula (A) 
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A^Y^-X^W^CHj-yH-COjR 4 

X s -R 5 

(A) 



(wherein A1 denotes aryl group which may have substituent or hetero-cycle group y2 denotes alkvlene chain with 

S?. n uSZr t0 5 '. X4 den0teS /° nd hand " ° XV9en at ° m ° rSU "- at -. W " "a S.e X " Ty 

have subst,tuent quinohne nng, .ndole ring, benzisoxazole ring or benzo[b]thiophene ring, R4 denotes hydrogen atom 
or alky! group wrth carbon atoms of 1 to 8, X* denotes oxygen atom or sulfur atom, and R* denotes alky I Zup wito 
carbon atoms of 1 to 8 which may have substituent, aralky, group or aryl group), are reponed Thes^cLpounds 
17,1^ V v 2 dlff Tvi f UCtUre fr ° m ,hat ° f thS inV6ntiVe COm P° unds in that ^ «W or am^e gZ is not 

and n T i r? h be :r onnecting portions and that w1 to bind to * w™*= aci d £ 

Svating functSn ^ COmP ° UndS ^ ^ "** t0 human P ™« and tha 

[0009] As propanoic acid derivatives with glucose-lowering action and lipid-decreasing effect in International Pub 

hcat.on Number WO98/07699 (Japan Tobacco Inc.), compounds represented by a genem. fom-ula (B) 




CS"dl d oteS^ 

nSJrt tr«9 f f V " ' den °l eS hydr ° gen atom or alk y' 9 rou P> R6 de "°tes hydrogen atom or it may be con- 

sublhten, I, °, 9 R d6n0teS Carb ° Xyl gr ° Up ' 3Cyl ^ ^oxycarbonyi group which may hale 

substituent, alky group, aryloxycarbonyl group, aralkyloxycarbonyl group, carbamoyl group NHR 8 group or OR 8 aroun 
R8 denotes acy. group which may have substituent or alkoxycarbonyl group, R 8 denotes hvdroge atom X g Z 
or alkoxycarbonyl group, and Rio denotes hydrogen atom, amino group, alkoxy group, alkyl group TrvToxvo ouo or 
ara.ky.oxy group), are reported. However, these compounds also have different structur Z Zvot Z ZZZ 
Z?LZT^ T hStitUentS ° n b6nZene rin9 9re ° f disub ^uted form at 1-position and 4 postton and is a so 

£ VJL ,v V 11 derlVatlves with a 9° nistic ^ect on leukotriene receptor, in Jpn. Kokai Tokkyo Koho JP 
63-91354 (Yamanouch, Pharmaceutical Co., Ltd.), compounds represented by a general formula (C) 

A — (CH^m-o-^^-X-^-ccH^n-COOH 

OR 

(C) 

C W ONH rlnTNH??' 096 " ^ o Ph6nyl 9r0UP ' m d6n0teS in,eg6r ° f 3 10 1 °- " denotes ° f 1 to 6, X denotes 

CONH group or NHCO group, and R denotes carboxy lower alkyl group or carboxy lower alkylcarbamoyl group (how 
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It A ' S Phenyl gr0Up ' R ls carbox V ,ower alkylcarbamoyl lower alkyl group)), are reported. Among these com- 
pounds, however, propanoic acid derivatives have no substituent at 2-position and carbonyl groups exist in all of R 

c^^ differB fr ° m ° f C ° mp0UndS ' and * is a,so not described that hese 

compounds have the binding activity to human P PA Roc and the transcription-activating function 

[0011] As carboxylic acid derivatives with antagonism against fibrinogen receptor, in US5227490 (Merck & Co Inc ) 
compounds represented by a general formula (D) K w>.,inc.), 
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IZZ^Tr , J?' 096 " aX T ° 1 - 6 a ' kyl 9r0UPl a,Vl alkyl grou P' 9™P. cart >°*V g^up, C, , alkoxy 

^?r ,S- 6 V 9r u UP ' atVl C °- 10 alkylamin ° C ^ a,k y' 9 rou P' C mo acylamino C M alkyl group 0,1 car 
boalkoxy C 0 . 6 alkyl group or halogen atom, R^s denote identically or differently hydrogen atoms halogen atoms hv 

2Kit7r ps ' r* c r alkyi 9roups ' aryi c - aikoxy groups ° r c - g4s wS a r y h2L 

substituent R3 denotes nydrogen atQm ^ a||<y| gro(jp or oxygen atom sulfur atom 

C 9r Zi ° 2 9r0U K P ' K C ° 9r ° UP ' NR ^° 9r0UP ' C ° NR4 9TOUP ' CH * CH = CH gro^ or nScs group Y denotes 
»X°r 7 P . ,S UnSubstituted or which may have substituent, C 4 . a cycloalkyl group, aryl group c"2£ 
aryl C 0 . 3 alkyl group, c M alkylaryl C 0 . 3 alkylcarbonyl group, C M alky.aryl £ 3 alkylcamoxyamide group (£ 1 Z- 
laryloxy C„ 3 alky, group, CONH group, NHCO group or (CH 2 )m-Q-(CH 2 )n (howeveT Q denotes C Jmembe ed^- 
erocycle containing 1 to 3 kinds of heteroatoms selected from oxygen and sulfur, and m and n dentte oTo 4 and Z 
denotes NR4R5 group (nowever) R4 and R5 denote jden , ica|v Qf d • -^^4MndZ 

C ; mo alkyl groups ,n which alkyl group is unsubstituted or may be substituted with C, 4 alkoxy group Sc 

seTe S f P omT yl ha '° 9en ^ °' 49 membered mon "* dte ° r b "* Cli ° ^oZZ'eS: 

selected from nitrogen, oxygen and sulfur) or guanidino group which may have substituent), are reported However 

Z * t 1 C ° mP0UndS amln ° 8Cid denVatiVeS inevi,ab| y containi r-g amino groupwhich may have 
EXSiZ Z 9r ° UP Tr 8 ' S,fUCtUre iS differSnt fr ° m that of the iwen,ive ^Pounds, and it is aL no" 
?0012 W^h lr TTT ? r bindin9 3C,iVity t0 hUman PPARa and ,he transcription-activating function. 

EEL (ST report ,he a9onistic ef,ect on PPARa ' compounds represented by a generai 
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(wherein R* denotes 2-benzoxazolyl group or 2-pyridyl group, and Rb denotes methoxymethyl group or trifluoromethyl 
group), are reported .n International Publication Number WO97/25042 (SmithKline Beecham pte ) as cZouZwX 
working funct.ons on PPARa and PPARy However, the structure of these compounds is d£ ent torn that oUhe 
mventive compounds in that substituents on benzene ring are of disubstituted derivatives a, 1 -posftlTd 2 pos ion 
- functr" " 18 ^ deSC " bed ,h3t ,heV haVe the bindin9 aCtiV ^ to h -an PPARa and the transcription aSing 

r^. 3] r As , C ° mp0und£ i witn a g° nistic effec » on PPARa, in International Publication Number W097/36579 (Glaxo Wel- 
come Corp.), compounds represented by a general formula (F) 
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(IF) 



(wherein X denotes hydrogen atom or fluorine atom), are reported. However, the structure is different from that of the 
inventive compounds in that these compounds are phenoxyacetic acid derivatives and the position relationship of 
substituents on benzene ring is of disubstituted form at 1 -position and 4-position. Also, the transcription-activating 
function of PPARoc is never satisfied in strength. 

Subjects to be solved by the invention 

[0014] The hyperlipidemia is a risk factor of arteriosclerosis and, from a viewpoint of the prevention of arteriosclerotic 
diseases, in particular, coronary arteriosclerosis, the development of a therapeutic drug for hyperlipidemia with effec- 
tiveness and high safety is desired clinically. 

Disclosure of the invention 

[0015] As a result of diligent studies paying an attention to such specific role on the lipidmetabolism of human PPARa, 
aiming at the creation of structurally novel drug with effectiveness and high safety as a therapeutic drug for hyperlipi- 
demia, the inventors have found that novel substituted phenylpropanoic acid derivatives represented by a following 
general formula (1) have excellent binding activity to human PPARa and transcription-activating function and exhibit 
the lipid-decreasing effect, leading to the completion of the invention. Namely, the invention relates to substituted 
phenylpropanoic acid derivatives represented by a general formula (1) 



[wherein R 1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 to 3, 
trifluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, phenoxy 
group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may have sub- 
stituents, R 2 denotes a lower alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group, lower alkoxy group 
with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms of 1 to 3, phenylthio group or 
benzylthio group, R 3 de- notes a hydrogen atom or lower alkyl group with carbon atoms of 1 to 4 in the case of R 2 
being lower alkyl group with carbon atoms of 1 to 4 or 2,2,2-trifluoroethyl group, and it denotes a hydrogen atom in the 
case of R 2 being lower alkoxy group with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon 
atoms of 1 to 3, phenylthio group or benzylthio group, and R 4 denotes a lower alkoxy group with carbon atoms of 1 to 
3], their pharmaceutical ly acceptable salts and their hydrates. 

[0016] The salts of the compounds represented by the general formula (1 )in the invention are of common use and 
metal salts, for example, alkali metal salts (e.g. sodium salt, potassium salt, lithium salt, etc.), alkaline earth metal salts 
(e.g. calcium salt, magnesium salt, etc.), aluminum salt, and other pharmaceutical^ acceptable salts are mentioned. 
[0017] Moreover, the compounds represented by the general formula (1 ) in the invention sometimes include optical 
isomers based on the propanoic acid portion. Such isomers and their mixtures are all included in the scope of the 
invention. 

[0018] The enantiomers can be prepared through stereoselective synthetic process. Moreover, they can also be 
prepared by separating diastereomeric ester derivatives or oxazolidinone derivatives obtainable by reacting with opti- 
cally active alcohol derivatives or optically active oxazolidinone derivatives by a technique of fractional crystallization 
or chromatography, followed by hydrolysis. Furthermore, they can also be prepared by a technique of chromatography 




(1) 
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that uses chiral support. 

[0019] In the general formula (1) of the invention, for "lower alkyl group with carbon atoms of 1 to 4 M , straight chain 
or branched ones with carbon atoms of i to 4 such as methyl, ethyl, propyl, isopropyl and butyl are mentioned. 
[0020] For "lower alkoxy group with carbon atoms of 1 to 3", straight chain or branched ones with carbon atoms of 
5 1 to 3 such as methoxy, ethoxy, isopropoxy and propoxy are mentioned. 

[0021] For "halogen atoms", fluorine atom, chlorine atom, bromine atom and iodine atom are mentioned. 

[0022] For "lower alkylthio group with carbon atoms of 1 to 3", straight chain or branched ones with carbon atoms 

of 1 to 3 such as methylthio, ethylthio and propyfthio are mentioned. 

[0023] For substituents acceptable in "phenyl group which is unsubstituted or may have substituents, phenoxy group 
10 which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may have substituents", 
lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 to 3, halogen atom or trifluor- 
omethyl group are mentioned. 

[0024] The compounds of the invention can be prepared, for example, through following processes (Scheme 1 ). 
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Scheme 1 
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Namely, compounds represented by a general formula (1b) 
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45 




[wherein R 1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 to 3, 
trrfluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, phenoxy 
group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may have sub- 
stituents, R 2 ' denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 to 3 
or phenoxy group, and R 4 denotes a lower alkoxy group with carbon atoms of 1 to 3], can be prepared by reacting 
(Wittig reaction or Horner-Emmons reaction; first process) compounds represented by a general formula (2) 
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cr°yy 



(2) 



10 



[wherein R 4 is as described above], and by a general formula (6) 



15 



^ — OR 5 



R 



(6) 



20 [wherein R*' is as described above, R* is a lower alkyl group with carbon atoms of 1 to 4, and X denotes PPh 3 group 
or PO(OC 2 H 5 ) 2 group], in the presence of base, to synthesize compounds represented by a general formula (3) 



25 



30 




OR 



(3) 



[wherein R 4 and R 5 are as described above], by reducing and hydrogenolysis (second process) of these 
pounds, to obtain compounds represented by a general formula (4) 



com- 
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40 




HO 



OR 



(4) . 



45 



[wherein R2\ R 4 and R* are as described above], by reacting (third process) these compounds with compounds rep- 
resented by a general formula (7) 



50 




(7) 



[wherein R 1 is as described above], to obtain compounds represented by a general formula 



(5) 
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(5) 



[wherein Ri, R? R4 and R* are as described above], and by hydrolyzing (fourth process) COOR5 position of these 
compounds. 

[0025] In the Wittig reaction or Horner-Emmons reaction of the first process, as the base, for example, alkali metal 
hydride such as sodium hydride, organometallic compound such as butyl lithium, metal amide such as lithium diiso- 
propylamide, or metal alkoxides such as sodium methoxide or potassium t-butoxide can be used in a solvent such as 

TtlrT^^ di ° xaneorN . N - d ^ethylformamide. The reaction can be performedat a reaction temperature 
of -20°C to 1 50°C, preferably 0°C to 50°C. 

[0026] The reduction being the second process can be performed at a hydrogen pressure of 98 1 kPa to 491 kPa in 
a solvent such as ethanol, methanol, tetrahydrofuran, ethyl acetate or N,N-dimethyl-formamide in the presence of 
metallic catalyst such as palladium on activated carbon, platinum on activated carbon, platinum oxide or rhodium on 
alumina. The reaction can be performed at a reaction temperature of 0°C to 100'C, preferably room temperature to 

oU O. 

[0027] The condensation of the third process can be performed by leaving carooxyl group as it is or converting it to 
reactive derivatives. ^ 

[0028] As the "reactive derivative groups of carboxyl group", acid chloride, acid bromide, acid anhydride, carbon- 
yhmidazole or the like is mentioned. In the case of the reaction using reactive derK/atives, the reaction can be performed 
in a solvent such as dioxane or N,N-dimethylformamide in the presence or absence of, for example, alkali metal hydride 
such as sod.um hydride, alkali metal hydroxide such as sodium hydroxide, alkali metal carbonate such as potassium 
carbonate, or organic base such as pyridine or triethylamine as a base. 

[0029] In the case of the condensation by using leaving carboxylic acid form as it is, the reaction can be performed 
in a solvent such as methylene chloride, chloroform, dioxane or N,N-dimethylformamide in the presence of condensing 
agent in the presence or absence of base, and further in the presence or absence of additive 
[0030] As the condensing agent, for example, dicyclohexylcarbodiimide, 1-[3-(dimethylamino)propyl]-3-ethylcarbo- 
dnm.de hydrochloride, diethyl cyanophosphate, diphenylphosphoric azide, carbonyldiimidazole orthe like can be men- 
tioned. As the base, for example, alkali metal hydroxide such as sodium hydroxide, alkali metal carbonate such as 
potassium carbonate, or organic base such as pyridine or triethylamine can be mentioned. As the additive N-hydroxv- 
benzotnazole, N-hydroxysuccinimide, 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-benzotriazine orthe like can be mentioned 
I he reaction can be performed at a reaction temperature of -20°C to 1 00°C, preferably 0°C to 50°C 
SS 311 uTT 6 h * drolysis of the fourth P rocess can be Performed under alkaline condition. For the alkaline condition 
lithium hydroxide, sodium hydroxide, potassium hydroxide or the like is used. The reaction can be performed at a 
reaction temperature of 0°C to 80«C, preferably room temperature to 60°C 

[0032] Moreover, compounds represented by the general formula (1b) can also be synthesized through following 
processes (Scheme 2). a 
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^ 5th process ^ ■""* S ^ * 6th process 



(8) 



R 4 7th process R 

(5) (lb) 



Scheme 2 

Namely, compounds represented by the general formula (1b) [wherein R\ R* and R* are as described above] 
be prepared by reacting (Wittig reaction or Homer-Emmons reaction; fifth process) compounds represented bv a'qen 
eral formula (8) ' a 



can 



o o 



(«) 



[wherein R 1 and R 4 are as described above], with compounds represented by the general formula 



(6) 



O 

V-OR 5 



(6) 



X V 
R 



[wherein R2', RS and X are as described above], in the presence of base, to synthesize compounds represented bv \ 
general formula (9) 7 



o O 
R 4 

[wherein R1, R2\ r4 an d R 5 are as described above], by reducing (sixth process) these compounds, to obtain 
pounds represented by the general formula (5) 
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5 




(5) 



[wherein R 1 , R 2 ', R 4 and R 5 are as described above], and by hydrolyzing (seventh process) COOR 5 position of these 
compounds. 

10 [0033] The reaction of the fifth process can be performed through the process similar to the reaction of the first 
process. The reaction of the sixth process can be performed through the process similar to the reaction of the second 
process. The reaction of the seventh process can be performed through the process similar to the reaction of the fourth 
process. 

[0034] Compounds represented by a general formula (1c) can be synthesized through following processes (Scheme 
15 3). 




Namely, compounds represented by the general formula (1c) 

40 



45 




[wherein R 1 . denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 to 3, 
trifluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, phenoxy 
group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may have sub- 
stituents, R 2 ' denotes a lower alkylthio group with carbon atoms of 1 to 3, phenylthio group or benzylthio group, and 
R 4 denotes a lower alkoxy group with carbon atoms of 1 to 3], can be prepared by reducing (reduction reaction) nitro 
group of compounds represented by a general formula (10) 
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R 1 



(10) 



[wherein Ri and I R* are as described above], and then conducting Meerwein arylation reaction (eighth process) 
obtain compounds represented by a general formula (11) 



to 



(11) 



[wherein Ri and R* are as described above, R5 is a lower alkyl group with carbon atoms of 1 to 4, and Y denotes a 
halogen atom], by reacting (ninth process) these compounds with compounds represented by a general formula (13) 



r 2 "h 



(13) 



[wherein R2" is as described above], in the presence of base, to obtain compounds represented by a general formula 




OR 3 



(12) 



[wherein Ri R2' r* and R5 are as described above], and by hydrolyzing (tenth process) COOR5 portion [RS is as 
described above] of these compounds. 1 
[0035] The reaction of the eighth process can be performed first at a hydrogen pressure of 98 1 kPa to 491 kPa in a 
so vent such as ethanol, methanol, tetrahydrofuran, ethyl acetate or N,N-dimethylformamide in the presence of metallic 
catalyst such as palladium on activated carbon, platinum on activated carbon, platinum oxide or rhodium on alumina 
The reaction can be performed at a reaction temperature of 0°C to 1 00°C, preferably room temperature to 80°C Next 
Meerwem arylat.cn reaction can be performed by reacting sodium nitrite in aqueous solution of hydrogen halide such 
as hydrochloric acd or hydrobromic acid to synthesize diazonium salt, and then by adding acrylic ester such as methyl 
acrylate or ethyl acrylate and cuprous sal. such as copper oxide (I). The synthesis of diazonium salt can be performed 

a Scrt °' " 4 °? t0 °° C ' ^^^^ - 2 °° C l ° - 5 ° C ' NGXt reaction wi,h ac * lic ester can be formed 
at 0 C to 50°C, preferably room temperature to 40°C. 

[0036] The reaction of the ninth process can be performed in a solvent such as ethanol. methanol or N N-dimethvl- 

fomiam.de, using, for example, alkali metal hydride such as sodium hydride, alkali metal hydroxide such as sodium 

hydrox.de, alkal. metal carbonate such as potassium carbonate, or the like as a base. The reaction can be performed 

rnn«? -! 0 " ,emperature of room temperature to 180°C, preferably at reflux temperature of the solvent 

[0037] The reaction of the tenth process can be performed through the process similar to the reaction of the fourth 

procsss. 

[0038] Compounds represented by a general formula (1 d) can be synthesized through following processes (Scheme 
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Scheme 4 

Namely, compounds represented by the general formula (1d) 




(Id) 



[wherein R1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 to 3, 
trifluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, phenoxy 
group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may have sub- 
stituents, R2 m denotes a lower alkyl group with carbon atoms of 1 to 4 or 2,2,2-trifluoroethyl group, denotes a 
hydrogen atom or lower alkyl group with carbon atoms of 1 to 4, and R 4 denotes a lower alkoxy group with carbon 
atoms of 1 to 3], can be prepared by reacting (Tetrahedron Letters, 1997, 38, 2645; eleventh process) compounds 
represented by a general formula (14) 




[wherein R 4 is as described above], with compounds represented by a general formula (22) 
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(22) 



[wherein R*" and R3 are as described above, R* is a lower alkyl group with carbon atoms of 1 to 4, and Z denotes a 
>o tr,methyls,lyl group or t-butyldimethylsilyl group], in the presence of a catalytic amount of Lewis acid to synthesize 
compounds represented by a general formula (15) 



15 



20 



R 3 0 




(15) 



[wherein R*'", R3, R4 and R5 are as des cribed above], by hydrogenolysis (twelfth process) these compounds to obtain 
compounds represented by a general formula (16) .«»«wwin 



25 



30 



HO 




OR* 



(16) 



35 



[wherein R*", R3, R 4 and R5 are as described above], by reacting (thirteenth process) these compounds with 
pounds represented by the general formula (7) 



com- 



40 




(7) 



50 



55 



[wherein R* is as described above], to obtain compounds represented by a general formula (17) 



[wherein R2", R3, R4 and R5 are as descrjbed above] and by hydroVzing (fourteentn ocess) COOR5 M 
these compounds. /»•>»■ 
[0039] The reaction of the eleventh process can be performed in a solvent such as dichloromethane, tetrahydrofuran 
to uene or dioxane, using, for example, magnesium perchlorate, magnesium bistrifluoromethanesulfonylimide titanium 
tetrachloride or the like as a Lewis acid. The reaction can be performed at a reaction temperature of -20'C to 80°C 
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[0040J The reaction of the twelfth process can be performed through the process similar to the reaction of the second 
process. The reaction of the thirteenth process can be performed through the process similar to the reaction of the 
third process. The reaction of the fourteenth process can be performed through the process similar to the reaction of 
the fourth process. 

[0041] Moreover, optically active compounds of the general formula (1a) can be prepared, for example through 
following processes (Scheme 5). 



R 4 

(2) 

O O 



15th process 




^ R J H ie , h 
(19) 



process 



R R 



(20) 



1 7th process 



(21) 



R» 



18th process 




(1«) 



OH 



Scheme 5 



Namely, optically active substituted phenylpropanoic acid derivatives represented by the general formula (1a) 



(la) 



[wherein Ri denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 to 3 
trifluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents phenoxy* 
group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may have sub- 
stituents, R2 denotes a lower alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group, lower alkoxy group 
with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms of 1 to 3, phenylthio group or 
benzylthio group, and denotes a lower alkoxy group with carbon atoms of 1 to 3], can be prepared by reacting 
(fifteenth process) compounds represented by the general formula (2) 
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ii 



[wherein R* is as described above], with compounds represented by a general formula (18) 



(2) 




(18) 



!swL" a Tr^ ab0V ^. and X P denotes a chiral oxazolidinone derivative wrth absolute configuration being 

(S) such as (S)-4-benzyl-2-oxazol,d,none-3-yl group, (S)-4-i S opropyl-2-oxazolidi-none-3-yl group or (S)-4 phenyl-2-ox 

bTCeSrr^T the likeL in the presence of metai ii9and and base ' ,o synthesize comp ° u " ds rep - en " d 



OH O 




(19) 



[wherein R* R4 and Xp are as described above], by eliminating hydroxyl group of these compounds and hydroqenolvsis 
(sixteenth process), to obtain compounds represented by a general formula (20) nyarogenolysis 




(20) 




(7) 



[wherein Ri is as described above], to obtain compounds represented by a general formula (21) 
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[wherein R 1 , R 2 , R 4 and Xp are as described above], and by hydroiyzing (eighteenth process) COXp position of these 
compounds. 

The reaction of the fifteenth process can be performed in a solvent such as tetrahydrofuran, methylene chloride or 
diethyl ether, using di-n-butylboryltrif urate, di ethyl bo ryltrif urate, titanium tetrachloride or the like as a metal ligand and 
tertiary amine such as triethylamine, diisopropylethyiamine or ethyldimethylamine as a base. The reaction can be 
performed at a reaction temperature of -1 00°C to room temperature, preferably -80°C to 0°C. 
[0042] The reaction of the sixteenth process can be performed in a solvent such as acetic acid or trifluoroacetic acid 
in the presence of triethylsilane or trichlorosilane. The reaction can be performed at a reaction temperature of -20°C 
to 50°C, preferably 0°C to room temperature. 

[0043] The reaction of the seventeenth process can be performed through the process similar to the reaction of the 
third process. 

[0044] The reaction of the eighteenth process can be performed under alkaline condition. For alkaline condition, 
lithium hydroxide, sodium hydroxide, mixture of lithium hydroxide with hydrogen peroxide, or the like is used. The 
reaction can be performed at a reaction temperature of -20°C to 100°C, preferably 0°C to 50°C. 
[0045] Moreover, optically active compounds being said general formula (1 a) can be prepared, for example, through 
following processes (Scheme 6). 




(26) (la) 



Scheme 6 

Namely, optically active substituted phenylpropanoic acid derivatives represented by the general formula (1a) 



O O 




[wherein R 1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 to 3, 



16 



EP 1 184 366 A1 

trifluoromethyl group trifluoromethoxy group, phenyl group which is unsubstituted or may have substiluents phenoxv 

or r y have subs,ituents or benzyioxy group which is ^ « S?i2l2 

■Muenta. R2 denotes a lower alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group lower alkoxy qZ, 
wrth carbon atoms of 1 to 3, phenoxy group, lower a.kylthio group with carbon atoms oi 1 to phe ylth lup ? 
benzylth.o group, and R4 denotes a lower alkoxy group with carbon atoms of 1 to 3], can be prepared bv reactina 
compounds represented by the general formula (1 e) preparea Dy reacting 



R 4 K 



(le) 



ir^dbT^ 



(23) 



"edbTa™ 




Xp' — H 



(24) 



[wherem Xp denotes an optically active chiral oxazolidinone derivative such as optically active 4-benzy|.2-oxazoli<fl. 
none-3-yl group, 4-,sop r op y |.2-oxa 2 olidinone.3.yl group or ^henyl^xazolidinone-a-ylgroup amid^e^ S 
tarn denvat,ve or the like,, in the presence of base, to synthesize compounds represented by a generaJZ la 05 



R* K 



(25) 



recrystall.zat.on or column chromatography, to obtain compounds represented by a general formula (26) 



(26) 



comp r ou n nd R s 1 ' ^ * ^ ™ " deS ° ribed ab ° Ve] ' ^ by Wrolyzing (twentieth process) Xp" portion of these 
[0046] 'nthereactionoftheninetee n th P rocess,first,thesynthesisofcompoundsre P resentedbythegeneralformula 



17 



(23) 



EP1 184 366 A1 



10 



15 



(23) 



[wherein R 1 , R 2 and R 4 are as described above], can be performed in a solvent such as tetrahydrofuran, methylene 
chloride or diethyl ether, using tertiary amine such as triethylamine, diisopropylethylamine, ethyldimethylamine or py- 
ridine as a base. The reaction can be performed at a reaction temperature of -100°C to room temperature preferably 
-40°CtoO°C. 

[0047] Next, the reaction between general formula (23) 



20 



25 



R 4 



[wherein R 1 , R 2 and R 4 are as described above], and the general formula (24) 



(23) 



Xp'— H 



(24) 



30 



35 



40 



[wherein Xp 1 is as described above], can be performed in a solvent such as tetrahydrofuran, methylene chloride or 
diethyl ether, in the presence of a base of alkali metal hydride such as sodium hydride, organometallic compound such 
as butyl lithium, metal amide such as lithium diisopropylamide, or metal alkoxide such as sodium methoxide or potas- 
sium t-butoxide, or the like. The reaction can be performed at a reaction temperature of -1 00°C to room temperature 
preferably -40°C to 0°C. 

[0048] The reaction of the twentieth process can be performed under alkaline condition. For alkaline condition, lithium 
hydroxide, sodium hydroxide, mixture of lithium hydroxide with hydrogen peroxide, or the like is used. The reaction 
can be performed at a reaction temperature of -20°C to 100°C, preferably 0°C to 50°C. 

[0049] Moreover, optically active compounds being said general formula (1a) can also be prepared, for example, 
through following processes (Scheme 7). 



45 



50 



55 
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(la) 



Scheme 7 

Namely, optically active substituted phenylpropanoic acid derivatives represented by the general formula (1a) 



o o 




[wherein R 1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 to 3, 
trifluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, phenoxy 
group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may have sub- 
stituents, R2 denotes a lower alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group, lower alkoxy group 
with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms of 1 to 3, phenylthio group or 
benzylthio group, and H 4 denotes a lower alkoxy group with carbon atoms of 1 to 3], can be prepared by reacting 
(twenty-first process) compounds represented by a general formula (27) 



o 
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[wherein R 4 is as described above], with compounds represented by a general formula (30) 



o 



Xp" 



(30) 



[wherein R 2 is as described above, and Xp" denotes a chiral oxazolidinone with absolute configuration being (R) such 
as (R)-4-benzyl-2-oxazolidinone-3-yl group, (R)-4-isopropyl-2-oxazolidinone-3-yl group or (R)-4-phenyl-2-oxazolidi- 
none-3-yl group, chiral imidazolidinone, chiral cyclic lactam, chiral sultam or the like], in the presence of base, to afford 
compounds represented by a general formula (28) 



(28) 



[wherein R2, R4 and Xp" are as described above], which was hydrogenolysed (twenty-second process) in the presence 
of base to obtain compounds represented by a general formula (29) 





(29) 



[wherein R 2 , Ft 4 and Xp" are as described above], by reacting (twenty-third process) these compounds with compounds 
represented by the general formula (7) 




NHL 



(7) 



[wherein R 1 is as described above], to obtain compounds represented by a general formula (26a) 



(26a) 



[wherein R 1 , R*. R 4 and Xp" are as described above], and by hydrolyzing (twenty-fourth process) COXp" position of 
these compounds. 

[0050] For the reaction of the twenty-first process, for example, alkali metal hydride such as sodium hydride, orga- 
nometallic compound such as butyl lithium, metal amide such as lithium diisopropylamide or sodium bis(trimethylsilyl) 
amide can be used as a base in a solvent such as tetrahydrofuran, diethyl ether or hexane. The reaction can be 
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performed at a reaction temperature of -100°C to room temperature, preferably -80°C to 0°C. 
[0051] The reaction of the twenty-second process can be performed at a hydrogen pressure of 98.1 kPa to 491 kPa 
in a solvent such as ethanol, methanol, tetrahydrofuran, ethyl acetate or N,N-dimethylformamide in the presence of 
metallic catalyst such as palladium on activated carbon, platinum on activated carbon, platinumoxide or rhodium on 
5 alumina. The reaction can be performed at a reaction temperature of 0°C to 100°C, preferably room temperature to 
80°C. 

[0052] The reaction of the twenty-third process can be performed by leaving carboxyl group as it is or converting it 
to reactive derivatives. As the "reactive derivative group of carboxyl group", acid chloride, acid bromide, acid anhydride, 
carbonylimidazole or the like is mentioned. 
w [0053] In the case of the reaction using reactive derivative, the reaction can be performed in a solvent such as dioxane 
or N,N-dimethyfformamide in the presence or absence of, for example, alkali metal hydride such as sodium hydride, 
alkali metal hydroxide such as sodium hydroxide, alkali metal carbonate such as potassium carbonate, or organic base 
such as pyridine or triethylamine as a base. 

[0054] In the case of conducting the reaction by leaving carboxylic acid form as it is, the reaction can be performed 
15 in a solvent such as methylene chloride, chloroform, dioxane or N,N-dimethylformamide in the presence of condensing 
agent in the presence or absence of base, and further in the presence or absence of additive. 
[0055] As the condensing agent, for example, dicyclohexylcarbodiimide, 1-[3-(dimethylamino)propyl]-3-ethylcarbo- 
diimide hydrochloride, diethyl cyanophosphate, diphenylphosphoricazide, carbonyldiimidazole or the like can be men- 
tioned. As the base, for example, alkali metal hydroxide such as sodium hydroxide, alkali metal carbonate such as 
20 potassium carbonate, or organic base such as pyridine or triethylamine can be mentioned. As the additive, N-hydroxy- 
benzotriazole, N-hydroxysuccinimide, 3,4-dihydro-3-hydroxy-4-oxo-1 ,2,3-benzotriazine or the like can be mentioned. 
The reaction can be performed at a reaction temperature of -20°C to 100°C, preferably 0°C to 50°C. 
[0056] The reaction of the twenty-fourth process can be performed under alkaline condition. For alkaline condition, 
lithium hydroxide, sodium hydroxide, mixture of lithium hydroxide with hydrogen peroxide, or the like is used. The 
25 reaction can be performed at a reaction temperature of -20° C to 1 00° C, preferably 0°C to 50°C. 

[0057] As the administrating form of the inventive novel compounds, for example, oral administration with tablet, 
capsule, granule, powder, inhalant, syrup or the like, or parenteral administration with injection, suppository or the like 
can be mentioned. 

30 Best embodiment to put the invention into practice (Example 1) 

Ethyl 3-(3-carboxy-4-methoxyphenyl)-2-ethylpropanate 

[0058] Sodium hydride (214mg, 5.35mmol) was suspended in 10ml of dehydrated tetrahydrofuran under an atmos- 
35 phere of argon, which was cooled with ice. Triethyl 2-phosphonobutyrate (1 ,34g, 5.31 mmol) dissolved in 20ml of de- 
hydrated tetrahydrofuran was added dropwise. After completion of the dropwise addition, the mixture was stirred for 
1 hour. Next, benzyl 5-formyl-2-methoxybenzoate (Referential example 3; 1 .44g, 5.33mmol) dissolved in 25ml of de- 
hydrated tetrahydrofuran was added dropwise. After completion of the dropwise addition, the mixture was stirred for 
4.5 hours at room temperature. The reaction mixture was poured into ice water, which was extracted with ethyl acetate, 
40 washed with water and saturated brine in sequence, then dried over anhydrous sodium sulfate and concentrated. The 
residue was purified by silica gel chromatography (eluate n-hexane: ethyl acetate=5:1v/v) to obtain 1 .45g (74%) of 
ethyl (3-benzyloxy-carbonyl-4-methoxyphenyl)-2-ethylacrylate as a yellow oil. 
Mass analysis m/z 368(M + ). 

[0059] The ethyl (3-benzyloxy-carbonyl-4-methoxyphenyl)-2-ethylacrylate (4.00g, 1 0.9mmol) was dissolved in 200mi 
45 of ethanol, 1 0% palladium on activated carbon ( 1 . 1 0g) was added, and medium pressure hydrogenation was performed 
for 3 hours at an initial pressure of 353kPa. After completion of the reaction, the catalyst was filtered and the filtrate 
was concentrated to obtain 3.0g (98%) of the title compound as a faintly yellow oil. 

Mass analysis m/z 280(M + ); 1 H-NMR (400MHz, CDCI 3 ) 5 0.93(3H,t,J=7.3Hz), 1.18(3H,t,J=7.3Hz), 1.52-1 .59(1 H,m), 
1 .59-1 .70(1 H,m), 2.55-2.61 (1 H,m), 2.76(1 H,dd,J=1 4.2, 6.4Hz) : 2.92(1 H ,dd, J=1 4.2, 6.4Hz), 4.03-4. 1 2(2H,m), 4.06(3H, 
50 s), 6.97(1 H,d,J=8.8Hz), 7.38(1 H, dd,J=8.8, 2.4Hz), 8.00(1 H,d,J=2.4Hz). 

(Examples 2 through 6) 

[0060] The compounds listed in Table 1 were obtained similarly to Example 1 . 

55 
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<Table 1> 



o 













Example 


R 2 


R 4 


R 5 


Mass analysis (mfz) 


2 


GH, 


OCHa 


CaHs 


266(M + ) 


3 


/i-C 3 H 7 


OCH3 


CzH s 


294(M*) 


4 


0CH 3 


OCHs 


C 2 H 5 


282(M*) 


5 


0C 2 H s 


OCH3 


C2H5 


296(M + ) 


6 


OPh 


OCH 3 


C 2 H 5 


344(M*) 



(Example 7) 

Ethyl 2-ethyl-3-[4-methoxy-3-[N-[[44rifluoromethyl^ 

[0061] Ethyl 3-(3-carboxy-4-methoxyphenyl)-2-ethylpropanoate (5.00g t 17.8mmol) was dissolved in 80ml of dehy- 
drated dichloromethane, which was cooled to -10°C to -15°C. Triethylamine (6.21ml, 44.5mmol) was added under 
stirring. Next, ethyl chlorocarbonate (1 .86ml, 19.5 mmol), dissolved in 10ml of dehydrated dichloromethane was added 
dropwise. After stirring for 10 minutes at -10°C, 4-(trifluoromethyl)-benzylamine (2.51ml, 17.8mmol), dissolved in 10ml 
of dehydrated dichloromethane was added dropwise. 

[0062] After stirring for 30 minutes at -1 0°C, the mixture was stirred for 7 hours at room temperature and then allowed 
to stand overnight. The reaction mixture was washed with aqueous solution of citric acid, aqueous solution of sodium 
hydrogencarbonate and brine in sequence, then dried over anhydrous sodium sulfate and concentrated. The residue 
was recrystallized from a mixed solvent of n-hexane with ethyl acetate to obtain 7.2g (93%) of the aimed compound 
as colorless crystals. Melting point 77.5-79. 5°C; 

Mass analysis m/z 437(M + ); 1 H-NMR (400MHz, CDCI 3 ) 5 0.91(3H,t,J=7.3Hz), 1 .18(3H,t,J=7.3Hz), 1.51-1.69(2H,m), 
2.54-2.61 (1H,m), 2.75 (1 H,dd,J=13.7, 6.8Hz), 2.92(1 H,dd,J=1 3.7, 8.8Hz), 3.92(3H,s), 4.04-4.12(2H,m), 4.73(2H,d, 
J-5.9HZ), 6.89(1 H,d,J=8.8Hz), 7.25-7.28(1 H,m), 7.47(2H : d,J=7.8Hz), 7.59(2H,d,J=8.3Hz) : 8.06(1 H,d,J= 2.4Hz), 8.30 
(1H,t,J=5.4Hz). 

(Examples 8 through 19) 

[0063] The compounds listed in Table 2 were obtained similarly to Example 7. 
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<Table 2> 




Example 


R* 


R* 


R 4 


R 5 


Mass analysis (mfz) 


8 


4-CF 3 


CH 3 


OCH 3 


C 2 H 5 


423 (IT) 


9 


4-0CH 2 Ph 


CH 3 


OCH3 


C 2 H 5 


481 (ll + ) 


10 


4-OPh 


C 2 H 5 


OCH3 


C 2 H 5 


461 (» + ) 


11 


4-0CH 2 Ph 


C 2 H 5 


OCH, 


C 2 H 5 


475 Of) 


12 


4-Ph 


C 2 H 5 


0CH 3 


C 2 H 5 


445 (it) 


13 


4-CF 3 


OCH3 


OCH3 


CjHs 


439 (Itt) 


14 


4-OCHjfPh 


OCH3 


OCH3 


C 2 H 5 


477 (M + ) 


15 


4-0Ph 


OCH3 


OCH3 


C 2 H 5 


463 


16 


4-Ph 


OCH, 


0CH 3 


C 2 H 5 


447 (»*) 


17 


4-OCH3 


OCH, 


OCH 3 


C 2 H 5 


401 


18 


4-CF 3 


0C 2 H 6 


OCH3 


C 2 H 8 


453 (i*) 


19 


4-CF 3 


OPh 


OCH3 


C 2 H 5 


437 (ft) 



(Example 20) 

2-Ethyl-3-[4-methoxy-3-[N-[^ acid 

[0064J Ethyl 2-ethyl-3-[4-methoxy-3-[N-[[4-(trifluoromethyl)-phenyl]methyl]carbamoy (126g, 
2.88mmol; Example 7), 15ml of ethanol and 15ml of 1mol/l aqueous solution of sodium hydroxide were mixed and, 
after stirring for 4 hours at 50°C, the reaction mixture was concentrated under reduced pressure. The residue was 
dissolved in water, which was made acidic with dilute hydrochloric acid. The precipitates produced were filtered, dried 
and then recrystallized from ethyl acetate to obtain 1.26g (95%) of the title compound as colorless prisms. Melting 
point 144.5-146.5°C; Mass analysis m/z 409(M + ); 



Elemental analysis C 21 H22F 3 NO 4 (409.40): 


Calcd. 
Found 


C, 61.61; 
C.61.48; 


H, 5.42; 
H, 5.40; 


N, 3.42. 
N.3.41. 



1 H-NMR (400MHz, CDCI 3 ) 5 0.96(3H,t,J=7.3Hz), 1 .53-1 .72(2H,m), 2.59-2.66(1 H,m), 2.77(1 H,dd,J=1 3.7, 6.8Hz), 2.96 
(1H,dd,J=13.7, 8.3 Hz), 3.92(3H,s), 4.73(2H,d,J=5.9Hz), 6.90(1 H,d,J=8.3Hz), 7.29(1 H,dd,J=8.3, 2.4Hz), 7.47(2H,d, 
J=8.3Hz), 7.59(2H,d,J=7.8Hz), 8.08 (1 H,d,J=2.4Hz), 8.32(1 H,t,J=5.9Hz). 

(Examples 21-31) 

[0065] The compounds listed in Table 3 were obtained similarly to Example 20. 
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<Table 3> 

























R 4 







rxampte 




R a 


R 4 


MefUnfl point f C) 


Cha/ac. formula 




Bememaf analysis (%) 


21 


4-0CH,Ph 


Ma 


OCH, 


127.0-127.5 




Cated. 
r ouna 


; C 72.46. H 6. S3, N 3.13 
: C 72. 30. H 6 55 N 3 14 


22 


4-Ph 




OCH, 


158. 5-159.5 


C,«H„M0 4 


Gated. 
Found 


; C 74.80, H 6.52. N 3.35 
: C 74 87 H 6 63 N 3 u 


23 


4-0Ph 


C,H 5 


och, 


127. 0-128.0 


c^no, 


Cated.* 
Found 


; C 72. 04. H 6. 28. N 3. 23 
; C 71.86. H 6.31, N 3.21 


24 


4-CF, 


OCH, 


OCH, 


161.O-183.0 


C«)H2oF^0 5 


Cated. 
Found 


; C 58.39. H 4.90, N 3.40 
; C 58. 35. H 4. 82. N 3. 49 


25 


4~0CH,Ph 


OCH, 


OCH, 


136. 0-138.0 




Cated' 
Found 


;C 69.47. H 8.05. N 3.12 
; C 69.38. H 6.09. N 3.16 


26 


4-Ph 


OCH, 


OCH, 


176. 0-178.0 




Gated. 
Found 


C 71.58. H 6.01. N 3.34 
C 71.56. H 6.15. N 3.36 


27 


4-OPh 


OCH, 


OCH, 


137. 5-139.0 


C«H 28 H0, 


Cated. 
Found ; 


0 88.95. H 5.79. N 3.22 
C 68.74. H 5.80, N 3.23 


28 


4-OCH, 


OCH, 


OCH, 


128. 5-129. 5 


CzoHj^lOg 


Gated. ; 
Found ; 


C 64.33. H 6.21. N 3.75 
C 64. 22, H 6. 22, N 3. 79 


29 


4-CF, 


OCjH, 


OCH, 


146. 0-148. 0 




Cated. , 
Found ; 


C 59.29. H 5.21. N 3.29 
C 59.04. H 5.10. H 3.33 


30 




CN, 


OCH, 


155. <M56. 0 


CpoKfoMO, 


Cated. ; 
Found ; 


C 60. 76. H 5. 10. N 3. 54 
C 60. 77. H 5. 12. H 3. 57 


31 


4-CF, 


OPh 


OCH, 


141.5-143.0 




Cated. ; 
Found ; 


C 63.42. H 4.66. N 2.96 
C 63. 25. H 4. 70, N 2. 93 



(Referential example 1) 

5-Formyl-2-methoxv-N-fr4-(trifluorornethvl)phenvllrnethyll-benzarriide 

[0066] Publicly known [e.g. E.J.Wayne et al. J. Chem. Soc, 1 022(1 922)]5-formyl-2-methoxybenzoic acid (4 05g 
22.5mmol) was dissolved in 80ml of dichloromethane, which was cooled with ice. Triethylamine (7.94ml 56 2mmol) 
was added underlining Next, ethyl chlorocarbonate (2.44ml, 24.8mmol) was added and, afterstirring for 1 0 minutes 
4-(tnfluoromethyl)-benzylam,ne (3.31 ml, 22.5mmol) was added dropwise, which was allowed to stand overnight After 
washed w.th water, the reaction mixture was dried over anhydrous sodium sulfate and concentrated. Water was added 

" e r* 6 ' r , made addiC Wi,h dilUte h y drochloric acid - T ^ the precipitates were filtered and dried to 
quantitatively obtain the title compound as milky white crystals. 

Mass analysis m/z 337(M + ). 
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(Example 32) 

Ethyl2-methoxy-3ft.methoxv-3.rN-rr4Wtr^ 

[0067J Ethyl 2-(diethoxyphosphoryl)-2-methoxyacetate (265mg, 1 .10mmol) was dissolved in 3ml of dehydrated tet 
rahydro furan and potassium t-butoxide (123mg. 1 .lOmmo!) was added under stirring and cooling STE^Sl" 
atmosphere of argon, whioh was stirred for 30 minutes. Next, N-[[4-(trifluoromethyl) P henyl)methy.l 5 foL-2 meth 
oxybenzam.de (338m g> 1 .OOmmo.) disso^ed in 2m. of dehydrated tetrahydrofuran was added Afte stSonZr 
at room temperature, the reaction mixture was poured into ice water, which was extracted J^tSKJSS 
wrth water and bnne.n sequence, then dried over anhydrous sodium sulfate and concentrated The reLduewLnuS 
by sirtca gel chromatography (eluate n-hexane:ethy. acetate=3:1v/v) to obtain 330mg (78%) of 2 ^ecoZZd 
(mixture of geometrical isomers relevant to double bond) as colorless crystals compound 
Mass analysis m/z 423(M + ). 

(Example 33) 

Ethyl2-methox y -3-[4-methoxy-3-rN-ff4-(trifluoromethvnohenvl | methyncart J amovlloh en vn P ropanoate 

0 354mmo.) 2.5ml of ethanol and 2.5ml of tetrahydrofuran were mixed 10% palladium on acfiva edSbon S 
Son n h eret °; " 0rmal PrSSSUre W^*™ — inducted for 7.5 Sours at Z,^SSSTS£2S 

cCid at r,: s n s ssr st was fiitered and the ,irtrate - ™ d * — ^ <£$ ssx 

Mass analysis m/z 425(M + ). 
(Referential example 2) 

2-Methoxy-5-nitro-N-t[4-(trifluoromethyl)phenyl]methyl]-benzamide 

[0069] Publicly known [e.g. De.Paulis et al, J. Med. Chem., 1 022(1 922)]2-methoxy-5-nitrobenzoic acid (9 00a 
45Tmmol) was dissolved in 450ml of dichloromethane and, after triethy.amine (B.11^58 4mmoTand ethyl ch , 0 ro 
carbonate 4.70ml, 49.3mmo.) were added, the mixture was stirred for 45 minutes at room tempeie Nexl 4 Z 

TreTT^ T (95 "' 54 - 8mm0l) WaS add6d dr ° pwise ' which was «"* * 30 mfnX^mom tempet 

ulSteand coTeSe? T ? °T ^ **" W3S Separa,ed " dried ° ver anhydrous magSm 

sulfate and concentrated. The residue was recrystallized from ethyl acetate to obtain 12 5g of the aimed comoound 

^TS e r2Zx;;T was concentra,ed and ~ ed from e,hyi acetL 

(2Hd J-7 Ew « (40 ° MHZ ' CDC ' 3) 5 4 ° 9(3H - S) > 4.75(2H.d,J=5.9Hz), 7.11(1H,d,J=8.8Hz) 7 47 
(2H,d,J-7.8Hz), 7.61 (2H,d,J=7.8Hz), 8.05(1 H.brs), 8.36(1 H,dd,J=8.8, 3.0Hz), 9.12(1 H,d, J=3.0Hz). 

(Example 34) 

5-Amino-2-methoxy-N-[[4-(trifluoromethyl)phenyl]methyl]-benzamide 

eta?Lr?mfl7n1" n i (14 ^ 41 2m ™» ™« 1 «™ °' ethy. ac- 

e ate were mixed and, after 10% palladium on activated carbon (2.6g) was added, the mixture was stirred for «; hn,,^ 
at room temperature Catalyst was filtered, washed wrth ethyl acetate and the reaction ^2^a! Zc^ZttTZ 

4 , 2 ( 2 H,d,,,9Hz), 6.30(1H,dd,,8, 3.0Hz), 

(Example 35) 

Ethy^-bromo-S-H-methoxy-S-tN-IK-drifluoromethyD-phenylJmethylJcarbamoyllphenylJpropanoate 

S^^^T^ (7 °0g, 21.6mmol) 85ml of acetone 

and 34ml of methanol were mixed, which was cooled with ice. Under stirring, 1 7.5m. of 47% hydrobromfc acid sodium 
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( ! 6 H 9 o 23 9 ,? m0l) and 6 2m ' ° f Water Were added and the mixture was stirred for 1 0 ™""tes. Next, ethyl acrylate 
(13.4ml, 128mmol) and copper oxide (I) (416mg, 2.91mmol) were added at room temperature. After stirring for 30 
minutes the reaction mixture was poured into saturated aqueous solution of sodium hydrogencarbonate which was 
extracted with ethyl acetate. The extract was washed with brine, then dried over anhydrous magnesium sulfate and 
concentrated The res.due was recrystallized from a mixed solvent of n-hexane with ethyf acetate to obtain 683mg 
(71%) of the title compound as colorless crystals. a 
Mass analysis m/z 469(M+); iH-NMR (400MHz, CDCI 3 ) 5 1.21-1.26(6H, m), 2.61-2.67(2H m) 2 96MH dd J-14 2 
ff j H^3.18(1H,dd > J=14.2 l 9.3Hz) l 3.53(1H l dd > J=9.3,6.8Hz),3.93(3Hs) l 4.10U 

(1H,d,J=8.3Hz), 7.32(1H,dd,J=8.3, 2.4 Hz), 7.47(2H,d,J=7.8Hz), 7.59(2^.^1), ill JSS^^SlSl, 
(Example 36) 

Ethyl 2-ethylthio-3-[4-methoxy-3-[N-[[4-(trifluoromethyl)-phenyl]methyl]carbamoyl]phenyl]propanoate 

[0072] Ethyl 2-bromo-3-[4-methoxy-3-[N-[[4-(trifluoromethyl)-phenyl]methyl]carbamoyl]phenyl]propanoate (1 OOq 

2.05mmol;Example37)and56mlofethanolweremixedand,aftersodiumthioethoxide(268mg2^ 

under stirring, the mixture was refluxed for 1 .5 hours. The reaction mixture was concentrated water was added an2 

the solution was extracted with ethyl acetate. The extract was washed with brine, then dried over anhydrous magnesium 

vHo oZt SESS 4 . ST*" ^ PUrifi6d ^ SNiCa 961 ch « ^ (e'-te n-hexanJthy, acetat 2 " 
v) to obtain 3.4g (43%) of the title compound as colorless crystals 

r Tu f 24(M+): 1H ' NMR (40 ° MHZ ' CDC, 3 ) 5 3 - 87 (3H,s), 4.72(2H,d,J = 5.9Hz), 6.80(1 H,dd,J = 8.8, 3 0Hz) 

6.83(1 H,d,J=8.8Hz), 7.46(2H,d,J=7.8Hz), 7.59(3H,m), 8.43(1 H.brs). h 

(Examples 37 and 38) 

[0073] The compounds listed in Table 4 were obtained similarly to Example 36. 



<Table 4> 




Example r» 


R 2 




R B 


Mass analysis (m/z) 


37 4-CFj 


SPh 


OCH, 


Ms 


517 <■*) 


38 4-CFj 


SCHjPh 


0CH 3 




531 Ot) 



(Examples 39 through 41) 

[0074] Compounds in Table 5 were obtained similarly to Example 20. 
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<Table 5> 




Example r' r» r* Meltfng point ('C) C harac. formula Elemental analysis (%) 



39 4-<y, S^H, 0CH, 155. 0-157. 0 C^F/^S Calcd . ; C 57. 13. H 5. 02. ft 3, 17 

Found ; C 5* 79, H 4. 89. H 3. ?5 

40 4-CF, SPh OCH, 130. 0-131.5 C 2S M a F 3 N0 4 S Calcd. ; C 61. 34, H 4. 53, N 2. 86 

Found C 61.08, H 4.45, H 2.82 



41 



4~CF 3 SCHjPh OCH, 



Foam 



C^MjjF^S Cate4. : ; C 62, 02. H 4. 80. N 2. 76 
Found : ; C 62. 39. H 5.03, N 2. 72 



(Referential example 3) 

Benzyl 5-acetoxymethvl-2-methoxvbenzoate 

[0075] 5-Formyl-2>methoxybenzoic acid (1.76g, 9.77mmol), benzylbromide (1.26ml, 10.3mmol), potassium hydro- 
gencarbonate (2.94g, 29.3mmol) and 40ml of N,N-dimethylformamide were mixed and the mixture was stirred for 4 
hours at room temperature, then the insolubles were filtered. Ethyl acetate was added to the filtrate, which was washed 
w h water and w.th brine, then dried over anhydrous sodium sulfate and concentrated to quantitatively obtain benzyl 
o-tormyl-2-methoxybenzoate. ' 
Mass analysis m/z 270(M+); Melting point 58.5-59.5°C. 

S3 ^y'-^^^^zoate (1 .10g, 4.07mmol) and 30ml of methanol were mixed and sodium boro- 

hyd .de (155mg ,4.10mmol) was added little by little under stirring and cooling with ice. After stirring for 2 hours under 
cooling with ice, the reaction mixture was poured into ice water and made acidic with 1mol/I hydrochloric acid which 
was extracted wrth ethyl acetate. The extract was washed with water and with brine, then dried over anhydrous sodium 
sulfate and concentrated to obtain 1.11g (99%) of benzyl 5-hydroxymethyl-2-methoxybenzoate (without purifying fur- 
ther, this compound was used for the next reaction). 

l ° 07 J ] Hi? , benZy ' 5 - h y drox y metn y'-2-methoxybenzoate and 100ml of methylene chloride were mixed and after 
pyridine (660ml L 8.16mmol), acetic anhydride (460ml, 4.88mmol) and N,N-dimethylaminopyridine (25 mg 0 205mmol) 

r^T?* 8 T C0 °' in9 With iC6 ' th6 miXtUre WaS Stirr6d ° Vern, '9 ht - The reac,ion fixture was washed 
with 1mol/ hydrochloric acd, aqueous solution of sodium hydrogencarbonate and brine, then dried over anhydrous 
sodium sulfate and concentrated to obtain 1 .27g (99%) of the title compound as a colorless oil 

ssssis.'scs 39,(3H ' s) ' 5 o3i2H ' si ' 6 97,,ha 

(Example 42) 



Methyl 3-(3-benzyloxycarbonyl-4-methoxyphenyl)-2,2-dimethylpropanoate 

5S5 Tno Vl 5 -f 8t °^ n ^y'- 2 - m «t"°xyben Z oate (630mg, 2.00mmol), methyl trimethylsilyldimethylketeneacetal 
a w^ZtT lT ! deh y*ated methylene chloride were mixed and magnesium perchlorate (45mg, 
0.202mmol) was added under an atmosphere of argon, which was stirred for 6 hours at room temperature. The reaction 
mixture was washed with water and with brine, then dried over anhydrous sodium sulfate and concentrated. The residue 
was punned by silica gel chromatography (eluate n-hexane:ethyl acetate=8:1v/v) to obtain 131mg (18%) of the title 
compound as colorless crystals. 

Mass analysis m/z 356(M+); 1 H-NMR (400MHz, CDCI 3 ) 5 1.16(6H,s), 2.79(2H,s), 3.56(3H s) 3 88(3H s) 5 33(2H s> 
6.88(1 H,d,J=8.8Hz), 7.20(1 H,dd,J=8.3, 2.4Hz), 7.30-7 47(5H,m), 7.56(1 H.d.J^ 4Hz). 5.33(2H,s), 
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(Example 43) 



Methyl 3-(3-cafboxv^met hoxyphenv0-2.2-dimethvlpropionate 

[0079] Methyl 3-(3-benzyloxycarbonyl-4-methoxyphenyl)-2,2-dlmethylproDanoate f3l0mn n *7n m ™.x 

(20mg) was added thereto, and normal pressure hydrogenation was conducted for 5 hours After comn| e t io n „fT 

2 7 " st was ,iltered and ,he firtrate was concen,rated to obtain ^ ^7^X 0 ZTs 
iMSiZS^ ~ ~ - (1H ,d, 

(Example 44) 
(Example 45) 

3-[4.M e thoxy-3<N-[[4-(trifluoromethyl)phenyl]-methyl]carbamoyl]phenyl]- 2 , 2 .dimethylpropanoicacid 

=.nd«,„ 9 , te proc*™ slrn „„ 10 Examp , e 22i 206 m(j (90%) 0 , , te m compound ^ JJ^^SS! 
Melting point 151 .0-152.0°C; Mass analysis m/z 409(M+); 



Elemental analysis C 21 H 22 F 3 N0 4 (409.40): 


Calcd. 
Found 


C, 61.61; 
C, 61.68; 


H, 5.42; 
H, 5.45; 


N, 3.42. 
N, 3.48.; 



MHddl ?T C ^ 6) 5 1 ° 6(6H,S) ' 296(2H ' S) - 3 - 88 < 3H ' S )' 456 (2H,d,J=6.4Hz), 7.06 

(1H,dd,J=8.8, 2.4Hz), 7.51-7.58(2H,m), 7.70(1 H,d,J=7.8Hz), 8.80(1 H,t,J=5.9Hz), 12.24(1H, s). 

(Referential example 4) 



(S)-4-benzyl-3-butyryl-2-oxazolidinone 



^rLS^lB^u^T^ (2 2 ? 9 ' 1 5 ° mm0l) 3 ° ml ° f dehydra,ed ^trahydrofuran were mixed, which 

soluton of ammonium chloride was added to the reaction mixture and concentrated Water was added 0 ^7^^ 

imc i V /v; io ooiain d.b4g (98 /<>) of the title compound as a colorless oil 
Mass analysis m/z 247(M + ). 
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(Example 46) 



(+)-2-ethyl-3-f4-methoxv-3-rN-[f4-(trifluoro methvl)-phenvnmethvllcarbamoyllphenvllpropanoicaciri 

[0083] (S)-4-benzyl-3-butyryl-2-oxazolidinone (1.65g, 6.68mmol) was dissolved in 22ml of dehydrated methylene 
chloride, wh.ch was cooled to -74°C under an atmosphere of argon. After triethylamine (1.11ml, 8.02mmol) was added 
1 .Omol/I solution of dibutylboryltrifurate in methylene chloride (7.35ml, 7.35mmol) was added dropwise over 1 5 minutes' 
"2£ ™ S * Urred for 30 minutes ' Next ' after ^"i^ 'or 50 minutes under cooling with ice, the mixture was cooled to 
-75 C Following this, benzyl 5-formyl-2-methoxybenzoate (1.81g, 6.68mmol) dissolved into 56.5ml of dehydrated 
methylene chloride was added dropwise over 20 minutes. After stirring for 1 .5 hours at -75°C, the mixture was stirred 
°/o^° UrS Und8r C °° ling With iCS - A miXSd SOlUtion com Pnsing30ml of methanol, 1 6.7ml of phosphate buffer and 7 3ml 
of 30 /» aqueous hydrogen peroxide was added and the mixture was stirred further for 30 minutes at 0'C The reaction 
mixture was poured into water, which was extracted with methylene chloride. The extract was washed with brine then 
dried over anhydrous magnesium sulfate and concentrated. The residue was purified by silica gel chromatography 

e S^ n K H ane V acetate=3:2v/v) to obtain 1.36g (39%) of (4S ) -3-[3-(3-benzyloxycarbonyl-4-methoxyphenyl) 

2- ethyl-3-hydroxypropionyl]-4-benzyl-2-oxazolidinone. ' 
Mass analysis m/z 518(M+1) + . 

[0084] Next (4S)-3-[3-(3-benzyloxycarbonyl-4-methoxyphenyl)-2-ethyl-3-hydroxypropionyl]-4-benzyl-2-oxazolidi- 
none (1 .35g, 2.61 mmol) and 22 ml of trifluoroacetic acid were mixed under cooling with ice and triethylsilane (3.95ml 
26.1mmol) was added over. 5 minutes. The mixture was stirred for 1 hour under cooling with ice, followed by stirring 
for 4 days at room temperature. The reaction mixture was concentrated and the residue was poured into 0 5mol/l 
aqueous solution of sodium hydroxide, which was washed with ethyl acetate. The aqueous layer was made acidic and 
extracted with methylene chloride. The extract was washed with brine, then dried over anhydrous magnesium sulfate 
and concentrated to obta.n1.34g of crude (4S)-3-(3-(3K:arboxy-4-methoxyphenyl)-2-ethylpro P ion y l]-4-benzyl-2-oxa- 
zolidinone as a yellow oil. This compound was used for next reaction without purifying further. 
[0085] Using crude (4S)-3-[3-(3-carboxy-4-methoxyphenyl)-2-ethylpropionyl]-4-benzyl-2-oxazolidinone (1 34g) tri- 
ethylamine (435ml, 3. 3 mmol), ethyl chlorocarbonate (275ml, 2.87mmo.), 4-(trifluoromethyl)benzylamine (686mg, 
ofo 1? methylene chloride and conducting the procedure similar to Example 7, 860mg (58%) of (4S)- 

3- [2-ethyl-3-[4-methoxy-3-(N-[[4-(trifluoromethyl)phenyl]methyl]-caroamoyl]phenyl)propionyl]-4-benzyl-2-oxazolidi- 
none as colorless powder. 

Mass analysis m/z 568(M + ); 1 H-NMR (400MHz, CDCI 3 )50.98(3H,t,J=7.3Hz), 1 .58-1 .65(1 H m) 1 80-1 87f1Hm) 2 71 
(1H,dd,J=13.2, 9.8 HZ), 2.78(1H,dd,J=13.2, 6.4Hz), 3.00(1 H,dd,J=1 3.7, 8.3Hz), 3.30(1H,dd,J= 13 7 2 9Hz) 3 S 
s), 3.98-4.07(3H,m), 4.61-4.67(1H, m), 4.71 (2H,d,J=5.9Hz), 6.90(1 H,d,J=8.3Hz) 7.20-7.37(6H m) 7* (2H d' 
J=7.8Hz),7.57(2H,d,J=7.8Hz), 8.00(1 H,d,J=2.5Hz), 8.24(1 H,t,J=5.9Hz). ( " 

[0086] (4S)-3-[2-ethyl-3-[4-methoxy-3-[N-[[4-(trifluoromethyl)-phenyl]methyl]carbamoyl]phenyl]propionyl]-4-benzyl- 
2-oxazolid,none (860mg, 1 .51 mmol) was mixed with 8ml of mixed solution of tetrahydrofuran with water (41 v/v) which 
was cooled with ice under an atmosphere of argon. Under stirring, 611ml of 30% aqueous hydrogen peroxide was 
added over 2 minutes, further 1 01 mg of lithium hydroxide monohydrate dissolved in 2.7ml of water was added thereto 
over 2 minutes. After the mixture was stirred for 1 hour under cooling with ice, sodium sulfite 7-hydrate dissolved in 
4ml of water was added, and the mixture was stirred for 5 minutes at 0°C. The reaction mixture was poured into 5% 
aqueous solut.on of hydrochloric acid, which was extracted with ethyl acetate. The extract was washed with brine then 
dried over anhydrous magnesium sulfate and concentrated. The residue was crystallized by adding ethyl acetate and 
n-hexane to obtain 125mg (20%) of the title compound as colorless prisms. 
Melting point 128.0-130.0°C; Mass analysis m/z 409(M + ); 



Elemental analysis C 21 H 22 F 3 N0 4 (409.40): 


Calcd. 
Found 


C, 61.61; 
C, 61.48; 


H, 5.42; 
H, 5.40; 


N, 3.42. 
N, 3.41.; 



MM ™ T? CI 3> 50 - 96 (3H,t,J=7.3Hz), 1.55-1.71(2H,m),2.61-2.67(1H,m),2.77(1H ) dd,J=13.7,6.4Hz),2.96 

{ ? 0 i ' 7 • Z) ' 3 - 92 < 3H - s >' 4.73(2H,d,J=5.9Hz), 6.90(1 H,d,J=8.3Hz), 7.29 (1H,dd,J=8.3, 2.4Hz) 7 46 2H d 
J=8.3Hz),7.59(2H,d,J=8.3Hz), 8.08(1 H,d,J=2,4Hz), 8.32(1 H,t,J=5.9Hz) ( " 
Specific rotation [a} D * + 23»(C 0.4, MeOH); Optical purrty 88% e.e. (from HPLC analysis using Chiral PAC AD). 

(Examples 47 and 48) 



[0087] The compounds listed in Table 6 were obtained similarly to Example 1 . 
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<Table 6> 




Example 


R 2 


R 4 


R 5 


Mass analysis (m/z) 


47 




0CM 3 


C 2 H 5 


294 an 


48 




OCH 3 


C 2 H 5 


308 (M + ) 



{Examples 49 through 94) 

[0088] The compounds listed in Table 7 were obtained similarly to Example 7. 
<Table 7> 





O 






R 4 
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Example 


R 1 


R l 




R 5 


Mass analysis (m/z) 


49 


4-CF 3 




0CH 3 


v 2"5 


/IE ^ /TW^A 


50 


4-OPh 


*' v 3 "7 


uurv 3 




475 (tf ) 


51 


4-0CH 2 Ph 




OCH- 


C 2«5 


489 (H ) 


52 


4-Ph 






A 1 J 


459 (Sf) 


53 


°v wrj 


14 


0CH3 


C 2 H 9 


451 (O) 


54 


4-OPh 




OCM3 


C 2 H 5 


475 <0*) 


55 


4-0CH*Ph 

» »WI l 2 l II 


/-ft M 
/ v 3 W 7 


OCH3 




489 (Q 4 ) 


56 


4-Pb 






n 1 1 

M 5 


458 (Cf) 


57 


4-CF, 






C 2« 5 


465 (ff) 


58 


4-OPh 






C 2 H 5 


488 (C3 ) 


59 


4-0CH 2 Ph 




0CH 3 


0 2 H 5 


503 (M*) 


60 
61 


4-Ph 




0CM 3 


C a H 5 


473 (tf) 


2-OPh 


C 2 H 5 


OCHj 


OjHs 


461 <£)*) 


62 


3-OPh 




OCH, 


OaHs 


461 <tf) 


63 


2-0Ph 




0CH 3 


C 2 Hs 


475 <tf) 


64 


3-OPh 




OCH, 


C 2 H 5 


475 (Cf ) 



Example 


R 1 


R 2 


65 


4-OPh <4-CH 3 ) 


C 2 H 5 


68 


4-OPh (3-CH a ) 


C*H 5 


87 


4-0Ph(2-CH 3 ) 


C 2 H 5 


68 


4-OPh (4-CI) 


C2H5 


69 


4-OPh (3-CI) 


C2H5 


70 


4-0Ph (4-F) 


C 2 H 5 


71 


4-OPh (4r-Br) 


0 2 H 5 


72 


4-OPh (4-0CH 3 ) 


C 2 H 5 


73 


4-OPh (3-OCH3) 


C 2 H 5 


74 


4-OPh (2-OCH 3 ) 


C 2 H 5 


75 


4-0Ph (4Htt 3 ) 


/y^ 3 H7 


76 


4-OPh (3-CH 3 ) 


«-C,H 7 


77 


4-OPh (2-CM3) 


/HJ,H 7 


78 


4-0Ph(3-CI) 


»-CaH 7 


78 


4-OPh (4-OCH3) 


/>-C 3 H 7 


80 


4-OPh (3-WH3) 


/>-C 3 H 7 


81 


4-OPh C2-OCH3) 


/»-C 3 H 7 



R 4 


R s 


Mass analysis (m/z) 


OCH, 


C 2 H 5 


475 (tf) 


OCH3 


C 2 H 5 


475 Of) 


OCH, 


C 2 H S 


475 03*) 


OCH* 


C 2 H 5 


485 Of) 


OCH, 


C 2 H 5 


485 Of) 


0CH 3 


0 2 H 5 


478 Of) 


OCH, 


C 2 H 6 


538 Of) 


0CH 3 


CjHs 


481 (□*) 


0CH 3 


C 2 H S 


481 (CJ*) 


OCHj 


C 2 H5 


481 (a*) 


OCH, 


C 2 H S 


488 (Q*) 


OCH, 


C 2 H 5 


488 in*) 


0CH a 


C 2 H 5 


488 CD*) 


OCH3 


C 2 H 5 


508 (□*) 


OCH3 


C 2 H S 


505 Of) 


OCH3 


0 2 H 5 


505 Of) 


OCH, 


C 2 H 5 . 


505 Of) 
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Example 



R 4 R s Mass analyse (m/2) 



82 4-0Ph(4-F) n-C 3 Hj OCH, G t H s 493 (II*)" 

83 4-0Ph(4-Br) n-^H, OCH, C 2 H fi 553 (■*) 

84 4-OCF, «^,H, OCH, C 2 H 5 4S7 (M*) 

85 4_CH J *H5,H7 OCH, 0,H S 397 (M*) 

86 4 ' 0CH » 'HJjMt OCH, C,H 5 413 Qf) 

87 4-Ph(4-Cl) „-c,H 7 OCH, 0,H 5 493 <T) 

88 4-Ph(4-CH 3 ) fl^CH, OCH, C,H 5 473 («*) 

89 4-PHC4-0CH,) „-C,H 7 OCH, C 2 H 5 489 (T) 

90 4-0CH 2 Ph(4-CI) /,-C,H 7 OCH, C,H S 523 (II*) 

91 4-00^(4-01,) /H5,H 7 OCH, C,H 5 503 (If) 

92 4-OPh(2-F) /,-CH, OCH, C,H 6 493 (■') 

93 4-0Ph(2-0C,H s ) „-C,H 7 OCH, C 4 H 5 519 (**) 

94 4-0Ph(2-C,H $ ) /H),H 7 OCH, Ci H 5 503 («*) 



(Examples 95 through 141 ) 

[0089] The compounds listed in Table 8 were obtained similarly to Example 20. 
<Table 8> 
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10 



20 



25 



30 



Erampta 


ft' 


R 2 


Wetting point fC) 


Cnarao. fwmda 




B omenta* analysb {%) 


95 


4-CF, 




OCH, 


147 


CaMwMO, 


Calcd. 
Found 


;C 62.40. H 5.71. N 3.31 
: C 82 33. H 5 65 N 3 3ft 


96 


4-OPh 


/HJjH, 


OCH, 


in 


^H^NO, 


Calcd. 
Found 


;C 72.46, H6.53. N 3.13 
• C 72 31 HAM u i ?o 


97 


4-OCHjPh 


„-C,H, 


OCH, 


111-112 


C»H,,NO s 


Cated 
Found 


;C 72.66. H 6.77. M 3.03 
- C 72 77 H 6 7fl y i in 


93 


4-Ph 


/?-CjHt 


OCH, 


160-162 


C a ,H CT N0 4 • 1/IOHjO 


Calcd. 
Found 


; C 74. 84. H 6. 79. N 3. 23 
• C 74 78 H 6 81 hi 1 1? 


99 


4-CF, 




OCH, 


174-175 


C»H, 4 F 8 N0 4 


Calcd. 
Found 


;C 62.40. H 5.71. N 3.31 
* C 82 42 U *5 A1 y i u 


100 


4-0Ph 




OCH, 


146-147 


Ct7H„N0 9 


Calcd. 
Found 


;C 72.46. H 6.53. N 3.13 

• C 79 A3 LI ft art y o tc 


101 


4-OCHjPh 




OCH, 


139-140 


CaK^MO, 


Calcd. 
Found 


;C 72.86, H 6.77. H 3.03 
r u '0. n 70. H 3. 07 


102 


4-Ph 




OCH} 


157 




Calcd. 
Found 


;C 75. 15, H 6.77. N 3. 25 


103 


4-CF s 




OCH, 


150 


C2,K 28 F 3 M0 4 


Calcd. 
Found 


; C 63. 15. M 5. 99. N 3 . 20 
; C 63. 25, H 5. 95. N 3. 26 


104 


4-0Ph 




OCH, 


141-143 


CzrH^HOs 


dated. 
Found 


;C 72.86. H 6.77. N 3.03 
; C 72.69. H 6.82. N 3.05 


105 


4-0CH,Ph 




OCHs 


137-138 


C^NO, • 1/lOHjO 


Calcd. 
Found 


;C 72.96. H 7.01. K 2.93 
; C 72.85. H 7.01, H 2. 99 


106 


4-Ph 




0CH 3 


135-136 


C»H, t N0 4 


Calcd.' 
Found 


; C 75.48. H 7.01. It 3.14 
; C 75.33. H 7.02. N 3.23 
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R 1 




R* 


M«Wng pofalfC) 


Charac. formula 


Ocmertm analysis C%) 






107 


4-OPh(4-<mj) 


M» 


00H, 


126-127 




Cafcd. 
Found 


: C 72.46. H 6.53. « 3.13 
;C 72.27. H 6.53. N 3.10 


5 


108 


4-OPh (3-CH,) 


C,» 3 


OCH, 


120-121 




Cafcd. 
Found 


;C 72.46. H 6.53. 
; 0 72.47, H 6.48. 


N 3.13 
N 3.10 




109 


4-0PM2-CH,) 


C*«, 


OCH, 


142-143 




Calcd. 
Found 


; C 72.46. H 6.53. 
; C 72. 46. H 6. 53, 


M 3.13 
H 3.13 


10 


110 


4-OPh(4-<SI) 


C,H 5 


OCH, 


143-144 


<WW>IN0 5 


Calcd. 
Found 


; C 66.73. H 5.60. 
;0 66.52. H 5.64. 


N 2.99 
N 2.87 




111 


4-0Ph(3-C») 


Me 


OCH, 


131-132 


C*H w CW0 8 


Calcd. 
Found 


;C 68.73. K 5.60. 
; 0 66. 68. H 5. 56. 


H 2.99 
N 3.00 


15 


112 


4-0Ph(4~F) 


OA 


OCH, 


137-139 




Gated. 
Found 


; 0 69. 17. H 5.80. 
; 0 69. 09. K 5. 85. 


N 3.10 
It 3. 12 




113 


4-0Ph(4-6r) 


M 5 


OCH, 


148-149 


C^BrHOa 


Calcd. 
Found ; 


;C 60.95. H 5.11. 
C 61.02. H 5.09. 


If 2.73 
N 2.78 




114 


4-0PM4-00H,) 


C,H 5 


OCH, 


124-125 




Cafcd. 
Found 


0 69.96. H 6.31. 
; 0 69. 68. H 6. 29. 


N 3.02 
N 3.06 


20 


115 


4-OPh(3-OCtg 




OCH, 


112-113 


CiiHwHO, 


Cated* 
Found 


;C 69.96. H 6.31, 
,0 69.75, H 6,25. 


N 3.02 
N 3.04 




116 


4-€Ph(2-0CH,) 




OCH, 


124-125 


C^^M/IOHjO 


Calcd. 
Found 


G 69.69. H 6.33, 
0 69.53, H 6.32. 


II 3.01 
N 2.93 


25 


117 


4-0PM4-CH,) 




OCH, 


139-141 




Cated. , 
Found , 


0 72.86, H 6.77. 
C 72.63, H 6.78. 


M 3. 03 
N 3. 10 




118 


4-0Wt(3-CH,) 




OCH, 


102-103 


OwH^NOj-l/IOHjO 


Gated. ; 
Found ; 


C 72. 58. H 6. 79. 
0 72.41. H 6.82. 


N 3.02 
N 3.02 


30 


119 


4-0fl» (2-CH,) 




OCH, 


114 


OaH,iKO a 


Calcd. ; 
Found ; 


C 72. 66. H 6. 77. 
0 72.83. H 6.63. 


H 3.03 
N 3.12 


120 


4-0Ph(3-CI) 


/r-CjHj 


OCH, 


101-102 


<WW>IN0, 


Calcd. ; 
Found ; 


0 67.28. H 5.86. 
C 67. 23. H 5. 80, 


N 2.91 
N 2.90 




121 


4-0Ph(4-OCH a ) 


n-C^ T 


OCH, 


124-125 




Gated. : 
Found ; 


0 70. 42. H 6. 54, 
0 70. 36. H 6. 57. 


N 2.93 
M 2.99 


35 


122 


4-OPhO-OCH,) 




OCH, 


92-93 


C^NO, 


CaJcd. ; 
Found ; 


C 70. 42. H 6. 54. 
0 70. 13. H 6.64. 


N 2.93 
N 2.87 




123 


4-OPh (2-OCH^ 


"-0*7 


OCH, 


124-125 


C,^,,W t * 1/10H,0 


Calcd. ; 
Found ; 


0 70. 16. H 6. 66, 
0 70.07, H 6.61. 


N 2.92 
H 2.92 
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R' 


R* R 4 


Matting point f O Charaatoimuta 


Bamontrt anafysb (%) 




124 






148-149 




Cated, ;C 69.66, Hfi.oe, n&oj 


5 












Found ; C 69. 36, H 6. 06. N 3. 02 




125 


4-0Ph (4-flr) 


/HVU, OCR. 


153-154 




Ceded. ;C 61.60. H5.36. N2.66 
Found ;C 61.57. H5.31. H 2. 70 




126 


4-0CF, 




126-127 




Cated. :C 60.13. M5.5I, N 3. 19 
Found ; C 59. 86. H 5. 50, N a. 16 


10 


127 


4-CH, 




115-116 




Ccted. ;C 71-52. H7.37. N 3. 79 












Found ;C7i:3<* M 7.36. N 3. 74 




128 


4-OCH, 


n-C_H, OCR. 


149-150 


C»Hj/». • 1/IOHrO 


Gated. ;C 66.23. M 7.09. N3.62 
Found *C fiiL 31 u i in m <i rn 




129 


4-PM4-CI) 


o-CJ4. QCM_ 


163-164 




Ceded. *.C W-59, H 6.06. M3.01 
Found ;C 69.55. H 6.03. M3.03 


15 


130 


4-ffi (4-CHj) 


ff-CJl. QCtL 


155-156 




Calcd. iC 75.48, H 7.01. N3J4 
Found ; C 75.46. H 7.05, N 3.10 




131 


4-Ph M-OCHJ 


r»-r u npu 


146-147 




Calcd. ;C 72.86, H 6.77, H3.03 
Found ;C 72,77, H 6.77, M3.01 




132 






128-129 


c^ino, 


Calcd. ;C 67,80. N 8.10. M *82 


20 












Found ;C 67.78. H 8.05. N 2.85 




1131 




fl-CjB, OCH, 


119-119 


C a H o N0 < 


Calcd. ;C 73.24. H6.99. H 2.95 
rouno . l* 7 J. n, H 6.90. N 2.96 




114 




CjH* 0C»H # 


119-120 




Calcd. ; C 62. 40. H 5. 71, N 3. 31 
Found ; C 62. 33, H 5. 70, M 3. 32 


25 


135 




e^a UCK, 


146-147 




Cated. ;C 72.04. H 6.28. M3.23 
Found ; 6 71.90, H 6.32. M 3-23 




136 






111-113 




Cated. :C 72.46. H 8.53, N 3.13 
rouno ; l* 7Z. 33, Ho. 49, N 3. 1 1 




137 






91-92 




Cated. iO 72.04. H 6.28. M 3.23 


30 












Found ;C 71.93. H 6.24, H 3.29 


133 


3-OPh 


"-C^l, OCH, 


111-112 




Calcd. . C 72.46. H 6.53, W 3. 13 
Found ;C 72.40. H 6:59. » 3.17 




139 


4-OPhtf-f) 


fl-C,H, OCH, 


105-106 




Cated. J C 69. 66. H 6.06. N3.01 
Found ;C 69.66. H 6.05. M 3.05 




140 


4-w,(2-avy 


»-<V* 7 OCH, 


121-123 


<*W»W«0. • 1/IOHjO 


Gated. ;C 70.60. H 6. 78, H 2.94 


35 












Found ;C 70.33. M6.78, N 2.64 




141 


4-QPh(2-<VU 


a-M, OCH, 


113-115 




Cated. i C 73. 24. H 8. 99, H 2. 95 
Found ;C 73.10, H 8.98, N 3.04 



40 (Examples 142 through 144) 

[0090] The compounds listed in Table 9 were obtained similarly to Example 42. 
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Example 


R* 


R 3 


R* 


R 5 


Mass analysis (m/z) 


142 


CH 3 


C,H 5 


OCH, 


C,H, 


384 (M + ) 


143 


C t H 5 


C,H S 


0CH 3 


C f H s 


398 (M*) 


144 


CH 2 GF, 


H 


OCH3 


C,H S 


424 (M + ) 



(Examples 145 through 147) 

[0091] The compounds listed In Table 10 were obtained similarly to Example 43. 
<Table 10> 



0 


O 


HO if 


v^xiSoR* i 




S R' R 3 f 


R« 





Example 


R* 


R 3 


R 4 


R 8 


Mass analysis (m/z) 


145 


CH a 


C,H 5 


OCHj 


C 2 H, 


294 (M*) 


146 


C 2 H 6 


C 2 H S 


OCH, 


C 2 H S 


308 (M*) 


147 




H 


OCH, 




334 (M + ) 



(Examples 148 through 153) 

[0092] The compounds listed in Table 11 were obtained similarly to Example 44. 
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Example R i R 2 R 3 R 4 R e Mass analysis (m/z) 



148 


4-CF 3 


C 2 H 5 




OCH, 


C 2 H 6 


465 (II*) 


149 


4-OPh 


C 2 H 5 


C 2 H 5 


OCH3 


C 2 H 5 


489 (II*) 


150 


4-CF, 


CH 3 


C 2 H S 


0CH 3 


C 2 H 5 


451 (M*) 


151 


4-0Ph 


CH, 


C 2 H 5 


OCH3 


C 2 H 5 


475 (■*) 


152 


4-CFa 


CH 2 CF 3 


H 


OCH3 


C 2 H 5 


491 (ft) 


153 


4-0Ph 


CH 2 CF a 


H 


OCH, 


W s 


515 (M*) 



(Examples 154 through 159) 

[0093] The compounds listed in Table 12 were obtained similarly to Example 20. 
<Table 12> 
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Example 



q* Malting point fC) Charac. fwmuJa 



Bemenldanalyabpt) 



154 








OCK, 


156-157 




CaicdV 
Found 


; C 63. 15. 
; C 63. 04. 


H 5.99, 
M 5.93, 


PJ 3.20 
R 3.16 


155 


4-OPh 




M. 


CCH, 


144-145 




Calcd. 
Found 


;0 72.16. 
;C 72.04, 


M 6.81, 
H 6.81. 


H 3.01 
tt 3.07 


156 


4-CF, 






OCH, 


167-166 




Calcd. 
Found 


; C 62. 40, 
; C 62. 33. 


H 5.71, 
H 5.7a. 


R 3.31 
R 3.30 


157 


4-OPh 




M, 


OCH, 


142-143 


<WWao, 


Calcd. 
Found 


; C 72. 46, 
; C 72. 3a, 


H 6.53, 
N 6.43. 


8 3.13 
« 3.09 


156 


4-CF, 


ch,cf, 


H 


OCH, 


120-121 


C^H^F^ 


Gated'.' 
Found 


; C 54. 43, 
; C 54. 37, 


H 4.13, 
H 4.19, 


N 3.02 
W 3.07 


159 


4-OPh 




H 


OCK, 


119-120 




Cdcd. 
Found 


; C 64. 06, 
; C 63.96, 


N 4.96, 
M 5.04. 


PJ 2.87 
W 2 .90 



(Example 160) 

[3(2S),4Sl-3-[2-ethyl-3-r4-methoxv-3-rN-fr4-ft rifluoromethvnDhenvllmethvllcarbamovllph e nvllr.rnninn»i)- 
4-benzyloxazolidine-2-one — LJ ~ 

[0094] (±)-2-Ethyl-3-[4-methoxy-3-[N-[[4-(trifluoromethyl)phenyl)-methyl]carbamoyl]phenyl]propanoic acid (Japa- 
nese Patent Application No. Hei 11-162235) (26.8g, 65.6mmol) and 34ml of dehydrated tetrahydrofuran were mixed 
under an atmosphere of argon and triethylamine (9.14ml, 65.8mmol) and pivaloyl chloride (8 07ml 65 6mmol) were 
added dropwise under stirring and cooling with ice, which was thereafter stirred for 1 .5 hours at room temperature to 
synthesize the mixed acid anhydride derivative. On the other hand, in another vessel, potassium t-butoxide (8 83g 
78.7mmol) and 88ml of dehydrated tetrahydrofuran were mixed under an atmosphere of argon and (S)-4-benzyloxa- 
zolidine-2-one (13.9g, 78.7mmol) dissolved into 70ml of dehydrated tetrahydrofuran was added dropwise After com- 
pletion of the dropwise addition, the mixture was stirred for 45 minutes. Next, the suspension of the mixed acid anhydride 
derivative previously synthesized was added dropwise, while filtering under an atmosphere of argon. After completion 
of the dropw.se addition, the reaction mixture was concentrated and then poured into water, which was extracted with 
ethyl acetate. The extract was washed with 5% hydrochloric acid, saturated sodium hydrogencarbonate and brine in 
sequence, then dned over anhydrous magnesium sulfate and concentrated. The residue was purified by silica gel 
chromatography (eluate n-hexane:ethyl acetate=3:2v/v, then methylene chloride: methanol=15-1v/v) to obtain 15 2g 
(41%) of the diastereomer mixture. Diisopropyl ether and ether were added to this mixture, which was dissolved by 
heating, and then allowed to stand. The precipitated crystals were collected by filtration, washed with diisopropyl ether 
and then dned to obtain 5.62g (15%) of the aimed compound as colorless crystals. 
Mass analysis m/z 568(M + ). 



(Example 161) 



(S)-(+)-2-ethyl-3-r4-methoxv-3-fN-rr4-(trifluor omethvl)-phenvllmethvl]carbamoyllphenvllpropanoicacid 

[0095] [3(2S),4S]-3-[2-ethyl-3-[4-methoxy-3-[N-[[4-(trinuoromethyl)phenyl]methyl]carbamoyl]phenyl]propionyl]- 
4-benzyloxazolidine-2-one (90.9g, 0.1 60mol) was dissolved into 802ml of mixed solvent of tetrahydrofuran with water 
(4:1v/v), which was cooled with ice under an atmosphere of argon. Under stirring, 30% aqueous hydrogen peroxide 
(63.7ml, 0.630mol) was added dropwise over 5 minutes. Following this, lithium hydroxide monohydrate (10 7g 
0.256mol) dissolved in 267ml of water was added dropwise over 5 minutes and the mixture was stirred further for 1 
hour under cooling with ice. 64% Sodium hydrogensulfite (102g, 0.627mol) dissolved in 401ml of water was added 
dropwise to the reaction mixture. The reaction mixture was concentrated, the residue was poured into ice water which 
was made acidic by adding 5% hydrochloric acid, and then extracted with methylene chloride. The extract was washed 
with brine, then dried over anhydrous magnesium sulfate and concentrated. The residue was dissolved in ethyl acetate 
and n-hexane by heating and allowed to stand. The precipitated crystals were collected by filtration and dried Addi- 
honally, second crystals were obtained from the filtrate. The first crystals and the second crystals were combined 
washed with mixed solvent of n-hexane with ethyl acetate (4:1 v/v) in suspended state, and then dried to obtain 52 4g 
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(80%) of the aimed compound as colorless crystalline powder 
Melting point 128-130°C; 
Mass analysis m/z 409(M + ); 



Elemental analysis C 21 H 2 2F 3 N0 4 (409.40): 


Calcd. 
Found 


C, 61.61; 
C, 61.41; 


H, 5.42; 
H, 5.44; 


N, 3.42. 
N.3.41.; 



1 H-NMR (400MHz, CDCI 3 ) 8 0.95(3H,dd,J=7.3, 7.3Hz), 1 .54-1 .70(2H, m), 2.58-2.65(1 H,m), 2 77(1 H dd J=13 7 
6.3Hz), 2.96(1H,dd,J=13.7, 8.3Hz), 3.92(3H,s), 4.38(1H,brs), 4.72(2H,d,J=5.9Hz), 6.90(1 H,d,J=8.3Hz) 729'(1H dd' 
J=8.3, 2.4Hz), 7.46 (2H,d, J=7.8Hz), 7.58(2H,d,J=7.8Hz), 8.07(1 H,d, J=2.4Hz), 8.34(1 H.t. J=5.9Hz). 
Specific rotation [ct] D 25 +24°(C 0.8, MeOH); 

Optical purity 99% e.e.(CHIRAL1 PAC AD 0.0046x0.25m, eluate; n-hexane:isopropanol:trifluoroacetic acid=80:20- 
0.2, detecting wave-length; 298nm, column temperature; 30°C, flow rate; 1 .OOml/min). 

(Example 162) 

(R)-3-(1-va)eroyl)-4-benzyloxazolidine-2-one 

[0096] Potassium t-butoxide (2.47g, 22.0mmol) and 50ml of dehydrated tetrahydrofuran were mixed under an at- 
mosphere of argon and (R)-4-benzyloxazolidine-2-one (3.55g } 20.0mmol) dissolved into 30ml of dehydrated tetrahy- 
drofuran was added dropwise under stirring and cooling with ice. After stirring for 30 minutes under cooling-with ice 
n-valeroyl chloride (2.60ml, 21.9mmol) dissolved in 20ml of dehydrated tetrahydrofuran was added dropwise. After 
completion of the dropwise addition, the mixture was stirred for 1 hour and saturated aqueous solution of ammonium 
chloride was added to the reaction mixture, which was extracted with ethyl acetate. The extract was washed with water, 
saturated sodium hydrogencarbonate and brine in sequence, then dried over anhydrous sodium sulfate and concen- 
trated. The residue was purified by silica gel chromatography (eluate n-hexane:ethyl acetate=4: 1 v/v) to obtain 5.06g 
(97%) of the aimed compound as a pale yellow oil. 
Mass analysis m/z 261 (M+). 

(Example 163) 

Benzyl 5-bromomethyl-2-methoxybenzoate 

[0097] Benzyl 5-hydroxymethyl-2-methoxybenzoate (Patent Application No. Hei 11-162235) (15.5g, 56.9mmol) and 
300ml of dehydrated ether were mixed and phosphorus tribromide (2.0ml, 21 .1 mmol) was added dropwise under stirring 
and cooling with ice, which was further stirred for 1 hour. Ice water was added to the reaction mixture and ether layer 
was separated. The ether layer was washed with water, saturated sodium hydrogencarbonate and brine in sequence, 
then dried over anhydrous sodium sulfate and concentrated. The crystals obtained were recrystallized from diisopropyi 
ether to obtain 12.7g (66%) of the aimed compound as colorless prisms. 
Mass analysis m/z 334, 336(M + ). 

(Example 164) 

[3(2S),4R]-3-[2-n-propyl-3-[4-methoxv-3-(benzvloxvcamonvl)phenyl]propionvn-4-benzyloxazolidine-2^ 

[0098] (R)-3-(1-valeroyl)-4-benzyloxazolidine-2-one (3.56g, 13.6mmol) and 70ml of dehydrated tetrahydrofuran 
were mixed under an atmosphere of argon, which was cooled to -78°C. Under stirring, 1mol/l solution of sodium bis 
(trimethylsilyl)amide in tetrahydrofuran (15.0 ml, 15.0mmol) was added dropwise. After completion of the dropwise 
addition, the mixture was stirred for 1 hour at -78°C and then a solution of benzyl 5-bromomethyl-2-methoxybenzoate 
(5.04g, 15.0mmol) in tetrahydrofuran (20 ml) was added dropwise. After completion of the dropwise addition, the mixture 
was stirred for 3 hours at -78°C, followed by stirring for 3 hours at -35 to -40°C. Saturated aqueous solution of ammonium 
chloride was added to the reaction mixture, which was extracted with ethyl acetate. The extract was washed with water 
and brine in sequence, then dried over anhydrous sodium sulfate and concentrated. The residue was purified by silica 
gel chromatography (eluate n-hexane:ethylacetate=4:1v/v)to obtain 6.11g(87%)of theaimed compound asacolorless 
oil. 

Mass analysis m/z 515(M + ). 
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(Example 165) 

[3(2S),4R]-3-[2-ethyl-3-[4-methoxy^^ 

[0099] Similarly to Example 5 t the title compound was obtained as a colorless oil. 
Mass analysis m/z 501 (M + ). 

(Example 166) 

[5(2S,4'R)]-2-methoxy-5-[[2-(2-oxo-4-benzyloxazolidine-3-yl)carbonyl]pentyl]benzoic acid 

[0100] [3(2S),4R]-3-[2-n-propyl-3-[4-methoxy-3-(benzyloxycarbonyl)phenyl]propionyl]-4-benzyloxazolidine-2-o 
(20. 9g, 40.5mmol), 2.00g of 10% palladium on activated carbon and 200ml of ethyl acetate were mixed and catalytic 
hydrogenation was conducted at an initial hydrogen pressure of 294kPa. After completion of the reaction, catalyst was 
filtered and washed with ethyl acetate. The reaction mixture and the washings were combined and concentrated to 
obtain 17.2g (100%) of the aimed compound as a colorless oil. 
Mass analysis m/z 425(M + ). 

(Example 167) 

[5(2S,4'R)]-2-methoxy-5-[[2-(2-oxo-4-benzyloxazolidine-3-yl)-carbonyl]butyl]benzoic acid 

[0101] Similarly to Example 7, the title compound was obtained as a colorless oil. 
Mass analysis m/z 411 (M+) 

(Example 168) 

[3(2S),4R]-3-[2-n-propyl-3-[4-methoxy-3-[N-[(4-phenoxyphenyl)methyl]carbamoyl]phenyl]propionyl]- 
4-benzyloxazolidine-2-one 

[0102] [5(2S,4 , R)]-2-methoxy-5-[[2-(2-oxo-4-benzyloxazolidine-3-yl)carbonyl]pentyl]benzoic acid (12.1 g, 
28.4mmol), triethylamine (10.0ml, 71.7mmol) and 200ml of dichloromethane were mixed and ethyl chlorocarbonate 
(3.05ml, 31 .3mmol) was added dropwise under stirring and cooling with ice, After stirring for 20 minutes at 0°C, 4-phe- 
noxybenzylamine hydrochloride (7.37g, 31 .3mmol) was added little by little. After stirring for 1 hour at 0°C, the mixture 
was stirred for 4 hours at room temperature. The reaction mixture was washed with 0.1mol/l hydrochloric acid, water, 
saturated aqueous solution of sodium hydrogencarbonate and brine in sequence, then dried over anhydrous sodium 
sulfate and concentrated. The residue was purified by silica gel chromatography (eluate n-hexane :ethyl acetate=7: 
3v/v) to obtain 1 6.1 g (93%) of the aimed compound as a colorless oily product. 
Mass analysis m/z 606(M + ). 

(Examples 169 through 173) 

[0103] The compounds listed in Table 13 were obtained similarly to Example 168. 



<Table 13> 
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Example 


R 1 


R 2 


R 3 


Mass analysis (nVz) 


169 


2-OCHa 


C 2 H 5 


OCH3 


622 («*) 


170 


2-OCH3 




OCH3 


636 (II*) 


171 


3-0CH 3 




0CH 3 


636 (M + ) 


172 


4-F 


C2H5 


OCH3 


610 ClT) 


173 


4-F 


/H/3H7 


0CH 3 


624 (II*) 



(Example 1 74) 

(S)-(+)-2-ethyl-3-[4-methoxy-3-[N-[(4-fluorophenoxyphenyl)methyl]ca* acid 
[0104J [3(2S) 1 4R]-3-[2-ethyl-3-[4-methoxy-3-[N-[(4.fluorophenoxyphenyl)me^ 

4-benzyloxazolidine-2-one (2.02g, 3.31 mol) was dissolved into 18ml of mixed solvent of tetrahydrofuran with water (4- 
1v/v), which was cooled with ice under an atmosphere of argon. Under stirring, 30% aqueous hydrogen peroxide 
(1 .34ml, 1 3.2mmol) was added dropwise over 5 minutes. Following this, lithium hydroxide (222mg, 5.30mmol) dissolved 
in 6ml of water was added dropwise over 5 minutes. The mixture was stirred further for 1 hour under cooling with ice 
Sodium sulfite (1 .37g, 13.2 mmol) dissolved in 9ml of water was added dropwise to the reaction mixture, which was 
stirred for 30 minutes as it was. The reaction mixture was poured into water, which was extracted with methylene 
chloride. The extract was washed with brine, then dried over anhydrous magnesium sulfate and concentrated The 
residue was purified using diisopropyl ether:acetic acid=40:1 v/v to obtain 1 .08g (yield 73%) of aimed compound as 
colorless crystals. 
Melting point 95-96°C; 
Mass analysis m/z 451 (M+); 



Elemental analysis C26H26FN05 (451.49): 


Calcd. 
Found 


C, 69.17; 
C, 69.06; 


H, 5.80; 
H, 5.73; 


N.3.10. 
N.3.17.; 



1H-NMR (400MHz, CDCI 3 ) 8 0.95(3H,t,J=7.3Hz), 1 .54-1 .69(2H,m), 2.60-2.65(1 H.m), 2.75(1 H,dd,J=13 7 6 4Hz) 2 96 

(1H > dd,J=13.7,7.8Hz) l 3.89(3H.s),4.63(2H,d,J=5.9Hz),6.89-7.04(7H,m),7.28-7.32(3H,m),8.08(1H,dJ=2 4Hz)'8 24 
(1H,t,J=5.9Hz). Specific rotation [a] D 28 +31°(C 0.8, MeCN); 

Optical purity 97% e.e.(CHIRAL1 PAC OJ, 0.0046X 0.25m', eluate; n-hexane:isopropanol:trifluoroacetic acid=90:10: 
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0.1 , detecting wave-length; 254nm, column temperature; 40°C, flow rate; 1 .OOml/min). 
(Examples 175 through 179) 
5 [01 05] The compounds listed in Table 1 4 were obtained similarly to Example 1 74. 

<Table 14> 

w 



20 



25 



30 



35 











15 









Example 



R* ft 3 Mortlng poirrt fC) Charac. formula Elemental analysis <%) Angle of rotatton ([<* ],>) Ortfcaloujftv 



175 


2-OCM, 


CjMj 0CH 3 


121-12? 




Calcd 
Found 


; C 69. 96. 
: C 69. 77. 


H 6. 31. 
H 0. 28. 


H 3.02 
II 3.09 


+ 28' ( 


C 0.57,ieGN) 


99% 


176 


2-OCH a 


/HJjH, OCHj 


98-99 


C^KO, 


Calcd. 
Found 


;C 70.42, 
;C 70.34, 


H 8. 54. 
H 6.60. 


II 2.93 
N 3.10 


4-22' (C 0.50.i»CK) 


96% 


177 


3-OCH, 


u-C,H, 0CM3 


70-71 




Calcd. 
Found 


; C 70. 42. 
;0 70.52. 


H 6.54, 
H 6.54. 


i 2.93 
II 3.06 


4-22' ( 


D 0.53.H6CN) 


98% 


17ft 


H 


«~C,H, 0CH 3 


65-88 




Calcd. 
Found 


; C 72. 46. 
;C 72*42. 


H 6.53. 
H 6.54. 


« 3.13 
II 3.19 


+23" ( 


I 0. 54. HoCN) 


97% 


179 


4-r 


fl-M, OCH, 


129-127 


C„hVW0 s 


Calcd. 
Found 


; C 69. 66. 
8 C 69. 55. 


H 6.06. 
K 6.07. 


11 3.01 
II 3.06 


4-23* (C 0.52.HoCH) 


100% 



(The determination of optical purity is under the same conditions as Example 174 in Examples 177, 178 and 179, and, 
in Examples 175 and 176, mixed solvent of n-hexane: isopropanohtrifluoroacetic acid=85: 15:0.1 was used for eluate 
and the others are same conditions as in Example 1 74). 



40 (Examples 180 through 188) 

[0106] The compounds listed in Table 15 were obtained similarly to Example 7. 
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Example 




R* 


R 4 


R s * 


/lass analysis (m/z) 


180 


3-CF 3 


C 2 H 5 


OCH3 


C 2 H S 


437 (M*) 


181 


4-0CF 3 


C 2 H S 


0CH 3 


C,H 5 


453 (M*) 


182 


2-OCH3 


C t H 5 


OCH, 


C 2 H 5 


399 (M + ) 


183 


3-OCH3 


C 2 H 5 


OCH, 


C*H 5 


399 (H*) 


184 


4-OCH3 


C,H S 


OCH, 


C 2 H S 


399 (H+) 


185 


4-OPh (4-0C t Hs) 


C 2 H S 


OCH, 


C 2 H 6 


505 0H-) 


186 


4-0Ph(4-0/»C,H 7 ) 


C 2 H S 


OCH, 


C 2 H 5 


399 


187 


4-0Ph(4-OC I H s ) 


"C,H 7 


OCH, 


C 2 H S 


399 (»*) 


188 


4-0Ph(4-0/?C,H 7 ) 


/>C,H 7 


OCH, 


C 2 H S 


399 (IH-) 



(Examples 189 through 197) 

[0107] The compounds listed in Table 16 were obtained similarly to Example 20. 
<Table 16> 
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Example 


R* 


R 2 




Mettlng point fC) 


Charac. formula 




BemanW onalysb (%) 


18$ 


3-CF, 


CA 


OCH, 


144-146 


C„HjjF^0 4 


Calcd. 
Found 


:;C 60.72. 
;C 60.67, 


H 5.50. ft 3.37 
H 5.31. N 3.43 


190 


4-OCF, 


CA 


OCH, 


135-137 




Cakd. 
Found 


: ; C 59. 29. 
. ; C 58. 91, 


H 5.21. N 3.29 
H 5.08. N 3.34 


191 


2-OCH, 




OCH, 


120H2t 


CjtHaHO^I/IOMjO 


Cated. 
Found 


.;C 67.58. 
:;C 67.32, 


H 6.81. N 3.75 
H 6. 74, N 3. 73 


192 


3-OCH, 




OCH, 


103-106 


C,,H 85 H0 8 • 1/2H.0 


Calcd. 
Found 


; C 66 30. 
; 0 66. 53, 


H 6.89. N 3.68 
H 6.67. N 3.81 


193 


4-OCH, 


C,H 5 


OCH, 


143-144 


C^H^NOe . 1/3H,0 


Cated. 
Found 


; C 66. 83. 
;C 66.85, 


H 6.88. N 3.71 
H 6.69. N 3. 76 


194 


4-OPh (4-00,11,) 


C,H, 


OCH, 


124-125 




Cakxt 
Found 


; C 70. 86. 
; C 70. 69. 


H 6. 71. N 2.89 


195 


4-0^(4-0/103^) 




OCH, 


114-116 


C^H^NO, 


Calcd. 
Found 


;C 71.27. 
;C 71.09. 


H 8. 98. N 2. 77 
M 6.92. N 2.87 


196 


4-0Ph(4H)C z H a ) 




OCH, 


123-125 


C«H»N0 0 


Cakxt 


;C 71.27. 
;C 71.02. 


H 6. 98, N 2. 77 
H 6.95. H 2.97 


197 


4-0Ph(4-O/iC,H,) 




OCH, 


120-121 




Calcd. 
Found 


; C 71.65. 
;C 71.35. 


H 7. 18. N 2. 70 
H 7. 17. H 2. 85 



[Biological activity] 
(Test example 1 ) 

Transactivation assay for human peroxisome pro I iterator-activated receptor (PPAR)g 

[0108] To CHO cells cultured in a Dulbecco-modified Eagle's medium containing 10% delipidated fetal calf serum 
(FCS/DMEM), receptor plasmid that expresses fused protein of DNA-binding domain being transcription factor of yeast 
with ligand-binding domain of human type PPARa (Biochemistry, 1993, 32, 5598) its reporter plasmid (STRATAGENE 
Corp.), and luciferase plasmid of Renilla (Promega Corp.) as an internal standard were cotransfected with lipofectamine 
in the serum-free state. Thereafter, testing compound and (8S)-HETE being control compound were added to 10% 
FCS/DMEM and both luciferase activities were measured after 24 hours, which were corrected with internal standard. 
[0109] Results are shown in Table 17. From these results, it was shown that the inventive compounds had potent 
transcriptional activity for human peroxisome pro I iterator-activated receptor a. 

(Test example 2) 

Binding assay to human peroxisome proliferator-activated receptor (PPAR)ot 

[0110] A plasmid that expresses protein of human PPARa-ligand binding domain attached with histidine tag (His- 
hPPARa-LBD) was cultured by infecting to Escherichia coli (JM-109) and aimed protein was recovered and purified. 
[ 3 H]-5-[(2,4-dioxothiazolidine^ (Amasham), 
testing compound and (8S)-HETE being control compound were incubated for 45 minutes at room temperature at 
various concentrations together with His-hPPARa-LBD protein in 1 0mmol/I Tris hydrochloride buffer (pH 7.4) containing 
50mmol/l potassium chloride and 10mmol/l drthiothreitol. After the reaction, amount of [ 3 H]-5-[(2,4-dioxothiazolidine- 
5-yl)methyl]-2-methoxy-N-[[4-(trifluoromethyl)phenyl]methyl]benzamide was determined by a liquid scintillation coun- 
ter. 

[0111] Results are shown in Table 17. From these results, it was shown that the inventive compounds had potent 
binding activity to human peroxisome proliferator-activated receptor a. 
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<Table 17> 



Example 


Transcriptional activity ECsnfumol/i) 


Bindina activitv EC^fumni/h 


20 


0.0115 


0.19 


22 


0.11 


0.43 


23 


0.024 


0.74 


24 


0.18 


0.56 


30 


0.20 


0.84 


(8S)HETE 


1.30 


0.17 



(Test example 3) Test on lipid-lowering action 

[0112] After SD strain male rats (Nippon Charles Liver) were bred from 8-(weeks old) with feed (Nippon Clear) test 
was started from 1 1 -(weeks old). After (fasting) for 2 days .testing compound and Bezafibrate (30mg/kg), being contro 
compound suspended into 0.5% solution of arable gum were administered orally once a day for continuous 4 days 
For the feed dunng administration period, AIN-93M modified fructose-loaded diet (Oriental Yeast) was used After 
administration for 4 days, blood was collected from (trial) vein and the blood levels of triglyceride, total cholesterol and 
free fatty acid were deteimined by enzymatic method. 

[0113] The lowering rate of triglyceride in blood, overall cholesterol and free fatty acid was calculated, respectively 
by determining the proportion of a figure obtained by subtracting average level of triglyceride in blood (or, average level 

IS \ t °, TTT f , Ve ' ,° f 1 fatty aCW) ° f d ° Sa9e 9roup from avera 9 e level of triglyceride in blood (or, average 
level of (total cholesterol or level of free fatty acid) of vehicle control group to average level of triglyceride n blood (or 
average level of overall cholesterol or level of free fatty acid) of vehicle control group 

[0114] Results are shown in Table 1 8. As evident from these results, it was shown that the inventive compounds had 
excellent blood lipids (cholesterol and neutral lipid)lowering action. 



<Table 18> 



Example 


Dosage (mg/kg) 


Lowering rate (%) 


Free fatty acid 


Total cholesterol 


Triglyceride in blood 


20 


10 


77 


25 


53 


20 


30 


53 


55 


56 


Bezafibrate 


30 


37 


49 


64 



(Test example 4) 



Test of transcription activation on human peroxisome pro I iterator-activated receptor (PPAR)a 

[0115] The test of transcription activation on human peroxisome proliferator-activated receptor (PPAR)a shown 
Test example 1 was performed to obtain results shown in Table 19. 



in 



<Table 1 9> 


Example 


Transcriptional activity EC 50 (^mol/l) 


174 


0.024 


178 


0.094 


179 


0.0092 



[01 16] From these results, it was shown that the inventive compounds had potent transcriptional activity for human 
peroxisome proliferator-activated receptor a. 

[Result] 

[01 17] From the results as described above, the inventive substituted phenylpropanonic acid derivatives are novel 
compounds group with excellent binding activity to human PPARoc, transcriptional activity, and blood lipids (cholesterol 
and neutral lipid)-lowering action. 
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[0118] With these inventive compounds, from the fact that they have agonistic activity on human PPARa, it can be 
said that they are effective compounds as lipid-lowering drugs aforementioned, in particular, lipid- lowering drugs for 
liver, and suppressing drugs for the progress of arteriosclerosis. 



w 



15 



Claims 



1. Substituted phenylpropanoic acid derivatives represented by a general formula (1) 



(i) 



20 



25 



30 



[wherein R 1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 
to 3, trifluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents 
phenoxy group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may 
have substituents, R 2 denotes a lower alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group, lower 
alkoxy group with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms of 1 to 3 
phenylthio group or benzylthio group, R3 denotes a hydrogen atom or lower alkyl group with carbon atoms of 1 to 
4 in the case of R2 being lower alkyl group with carbon atoms of 1 to 4 or 2,2,2-trifluoroethyl group, and it denotes 
a hydrogen atom in the case of R 2 being lower alkoxy group with carbon atoms of 1 to 3, phenoxy group lower 
alkylthio group with carbon atoms of 1 to 3, phenylthio group or benzylthio group, and R* denotes a lower alkoxy 
group with carbon atoms of 1 to 3], their pharmaceutical^ acceptable salts and their hydrates. 

Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1 , wherein the steric configuration of substituent in the propionic acid portion in the case of R3 being hydrogen 
atom is the same as a general formula (1a) 



35 



40 



45 



50 4. 



55 



orient* 



r'-P if 2 r IT A ^ OH <»*> 



[wherein R1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 
to 3, trifluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, 
phenoxy group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may 
have substituents, R 2 denotes a lower alkyi group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group, lower 
alkoxy group with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms of 1 to 3 
phenylthio group or benzylthio group, and R 4 denotes a lower alkoxy group with carbon atoms of 1 to 3]. 

Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1 , wherein R 1 is trifluoromethyl group. 

Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1 , wherein R 1 is benzyloxy group. 



5. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1 , wherein R 1 is phenoxy group. 

6. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1 , wherein R 2 is ethyl group. 
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7. Substituted phenylpropanoic acid derivatives, their pharmaceutical ly acceptable salts and their hydrates of Claim 
1 , wherein R 2 is methoxy group. 

8. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1 , wherein R 2 is n-propyl group. 

9. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 

1 , wherein one of compounds is 2-methoxy-3-[4-methoxy-3-[N-[[4-(trifluoromethyl)phenyl]methyl]carbamoyl]phe- 
nyl]propanonic acid. 

10. Substituted phenylpropanonic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 

1, wherein one of compounds is 2-ethyl-3-[4-methoxy-3-[N-[[4-(trifluoromethyl)phenyl]methyl]carbamoyl]phenyl] 
propanoic acid. 

11. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 

1 , wherein one of compounds is 2-n-propyl-3-[4-methoxy-3-[N-p-(phenoxy)phenyl]methyl]carbamoyl]phenyl]pro- 
panoic acid. 

12. Substituted phenylpropanonic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 

1, wherein one of compounds is (+)-2-ethyl-3-[4-methoxy-3-[N-[[4-(trifluoromethyl)phenyl]methyl]carbamoyl]phe- 
nyljpropanonic acid. 

13. A lipid-decreasing drug containing at least one or more kinds of substituted phenylpropanoic acid derivatives rep- 
resented by a general formula (1 ) 




O RJ 

N Vif s H° 

K 4 



0) 



[wherein R1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 
to 3, trifluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, 
phenoxy group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may 
have substituents, R 2 denotes a lower alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group, lower 
alkoxy group with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms of 1 to 3, 
phenylthio group or benzylthio group, R3 denotes a hydrogen atom or lower alkyl group with carbon atoms of 1 to 
4 in the case of R 2 being lower alkyl group with carbon atoms of 1 to 4 or 2,2,2-trifluoroethyl group, and it denotes 
a hydrogen atom in the case of R 2 being lower alkoxy group with carbon atoms of 1 to 3, phenoxy group, lower 
alkylthio group with carbon atoms of 1 to 3, phenylthio group or benzylthio group, and R 4 denotes a lower alkoxy 
group with carbon atoms of 1 to 3], their pharmaceutically acceptable salts and their hydrates, as effective ingre- 
dients. 

14. An agonist of human peroxisome proliferant-activated receptor (PPAR)a containing at least one or more kinds of 
substituted phenylpropanoic acid derivatives represented by a general formula (1) 



O R3 




(1) 



R 4 



[wherein R 1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 
to 3, trifluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, 
phenoxy group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may 
have substituents, R 2 denotes a lower alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group, lower 
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alkoxy group with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms of 1 to 3, 
phenylthio group or benzylthio group, R 3 denotes a hydrogen atom or lower alkyl group with carbon atoms of 1 to 
4 in the case of R 2 being lower alkyl group with carbon atoms of 1 to 4 or 2,2,2-trifluoroethyl group, and it denotes 
a hydrogen atom in the case of R 2 being lower alkoxy group with carbon atoms of 1 to 3, phenoxy group, lower 
alkylthio group with carbon atoms oft to 3, phenylthio group or benzylthio group, and R 4 denotes a lower alkoxy 
group with carbon atoms of 1 to 3], their pharmaceutical^ acceptable salts and their hydrates, as effective ingre- 
dients. 



10 



15. A therapeutic drug for arteriosclerosis containing at least one or more kinds of substituted phenylpropanoic acid 
derivatives represented by a general formula (1) 



15 




(1) 



20 



25 



30 



35 



40 



[wherein R 1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 
to 3, trifluoromethyi group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, 
phenoxy group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may 
have substituents, R 2 denotes a lower alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group, lower 
aikoxy group with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms of 1 to 3, 
phenylthio group or benzylthio group, R3 denotes a hydrogen atom or lower alkyl group with carbon atoms of 1 to 
4 in the case of R 2 being lower alkyl group with carbon atoms of 1 to 4 or 2,2,2-trifluoroethyl group, and it denotes 
a hydrogen atom in the case of R 2 being lower alkoxy group with carbon atoms of 1 to 3, phenoxy group, lower 
alkylthio group with carbon atoms of 1 to 3, phenylthio group or benzylthio group, and R 4 denotes a lower alkoxy 
group with carbon atoms of 1 to 3), their pharmaceutical^ acceptable safts and their hydrates, as effective ingre- 
dients. 

1 6. A lipid-decreasing drug containing at least one or more kinds of substituted phenylpropanoic acid derivatives, their 
pharmaceutical^ acceptable salts and their hydrates of Claim 1 , wherein the steric configuration of substituent in 
the propanonic acid portion in the case of R 3 being hydrogen atom is the same as a general formula (1 a) 



(la) 




45 



50 



[wherein R 1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 
to 3, trifluoromethyi group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, 
phenoxy group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may 
have substituents, R 2 denotes a lower alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group, lower 
alkoxy group with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms of 1 to 3, 
phenylthio group or benzylthio group, and R 4 denotes a lower alkoxy group with carbon atoms of 1 to 3]. 

17. An agonist of human peroxisome proliferant-activated receptor (PPAR)a containing at least one or more kinds of 
substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1 , wherein the steric configuration of substituent in the propionic acid portion in the case of R 3 being hydrogen 
atom is the same as a general formula (1a) 



55 
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wherein R denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 
to 3 trrf.uoromethyl group, tnfluoromethoxy group, phenyl group which is unsubstituted or may have substituents 
phenoxy group which us unsubstituted or may have substituents or benzyloxy group which is unsubstituted or mav 
ave substituents R* denotes a lower alkyl group with carbon atoms of 1 ,0%, 2,2,2-tnfluoZh group 2 

o Z,,h r ° UP T°\T mS ° f 1 10 3 ' Phen0Xy 9r0Up ' l0W6r a,k y |thi0 9™P w "h carbon atoms of to 3 
phenylth,o group or benzylth.o group, and R* denotes a lower alkoxy group with carbon atoms of 1 to 3]. 

18 ' ISri^T arterios <^rosis containing at least one or more kinds of substituted phenylpropanoic acid 
o S Pharmaceutical^ acceptable salts and their hydrates of Cairn 1 , wherein the steric configuration 
of subst.tuent ,n the prop.omc ac.d portion in the case of R3 being hydrogen atom is the same as a general formula 



O O 




Ta SlulShS f ■<? ** 9T T W ' ,h Carb ° n a, ° mS °' 1 10 4 ' lower alkox y 9 rcu P w « h carbon atoms of 1 
to 3, tnfluoromethyl group, tnfluoromethoxy group, phenyl group which is unsubstituted or may have substituents 

h^T h T P 7 M UnSUbstituted or ma V have substituents or benzyloxy group which is unsubstituted or may 
have substituents, R* denotes a lower alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group owe^ 
a koxy group with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms oM to 3 
phenylth.o group or benzyfthio group, and R* denotes a lower alkoxy group with carbon atoms of 1 to 3] 

19 " f Th!rtn d R P S IP T n0i ? Cid denVatiVeS ' ,h6ir P harmaceutical| y stable salts and their hydrates of Claim 
1 , wherein R 1 is 3-methoxyphenoxy group. 

2 °' f whri d R P i hen I?° Pan K iC 3Cid derivatives ' their Pharmaceutical^ acceptable sarts and their hydrates of Claim 
1 , wherein R 1 is 4-fluorophenoxy group. ' 

21 ' f w S h!r U irn d Ri he ? P T n0i ? Cid deriVatives ' their Pharmaceutical^ acceptable salts and their hydrates of Claim 
1, wherein R 1 is 2-methoxyphenoxy group. 

22 f Phe r y ' Pr0Pan °lf add derivatives ' their Pharmaceutical^ acceptable salts and their hydrates of Claim 

nyCoZ^ 

f tSrn d on h A n , ylPr0Pan0 H acid derivatives < their Pharmaceutically acceptable salts and their hydrates of Claim 
24 ' f wSSf phe " ylpr °P ano ^ acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 

25 ' fw^f?^ 0 ^ 3Cid derivatives ' their Pharmaceutical^ acceptable safts and their hydrates of Claim 
1, wherein one of compounds is 2-n- P ropyl-3-[4-methoxy-3-[N-[ [ 4-(3-methoxyphenoxy)phenyl]methyl]carbamoy^ 
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phenyl]propanoic acid. 

26. Substituted phenylpropanoic acid derivatives, their pharmaceutical^ acceptable salts and their hydrates of Claim 
1 , wherein one of compounds is 2-ethyl-3-[4-methoxy-3-[N^ 

propanoic acid. 

27. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1, wherein one of compounds is 2-n-propyl-3-[4-methoxy-3-[N-[[4-(4-fluorophenoxy)phenyl]methyl]carbamoyl] 
phenyljpropanoic acid. 

28. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1, wherein one of compounds is (S)-2-ethyl-3-[4-methoxy-3-[N-[[4-(trifluoromethyl)phenyl]methyl]carbamoyl]phe- 
nyl]propanoic acid. 

29. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1, wherein one of compounds is (S)"2-ethyl-3-[4-methoxy-3-[N-[(4-phenoxyphenyl)methyl]carbamoyl]phenyl]prO" 
panoicacid. 

30. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1 , wherein one of compounds is (S)-2-ethyl-3-[4-methoxy-3-[N-[[4-(2-methoxyphenoxy)phenyl]methyl]carbamoyl] 
phenyljpropanoic acid. 

31. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1, wherein one of compounds is (S)-2-ethyl-3-[4-methoxy-3-[N-p-(4-fluorophenoxy)phenyl]methyl]carbamoyl] 
phenyljpropanoic acid. 

32. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1 , wherein one of compounds is (S)-n-propyl-3-[4-methoxy-3-[N-[(4-phenoxyphenyl)methyl]carbamoyl]phenyl]pro- 
panoicacid. 

33. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1, wherein one of compounds is (S)-n-propyl-3-[4-methoxy-3-[N-[I4-(2-methoxyphenoxy)phenyl]methyl]car- 
bamoyl]phenyl]propanoic acid. 

34. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1, wherein one of compounds is (S)-n-propyl-3-[4-methoxy-3-[N-[[4-(3-methoxyphenoxy)phenyl]methyl]car- 
bamoyl]phenyl]propanoic acid. 

35. Substituted phenylpropanoic acid derivatives, their pharmaceutically acceptable salts and their hydrates of Claim 
1 , wherein one of compounds is (S)-2-n-propyl-3-[4-methoxy-3-[N-[[4-(4-fluorophenoxy)phenyl]methyl]carbamoyl] 
phenylj-propanoic acid. 

36. A process for preparing compounds represented by a general formula (1a) 



O O 




(la) 



[wherein denotes a lower alky! group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 
to 3, trifluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, 
phenoxy group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may 
have substituents, R 2 denotes a lower alkyl group with carbon atoms of 1 to 4, 2,2,2-trifluoroethyl group, lower 
alkoxy group with carbon atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms of 1 to 3, 
phenylthio group or benzylthio group, and R 4 denotes a lower alkoxy group with carbon atoms of 1 to 3], charac- 
terized by reacting compounds represented by a general formula (le) 
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R4 

[wherein Ri, R2 and R 4 are as described above], with pivaloyl chloride to obtain compounds represented bv i 
general formula (23) 1 




(23) 

[wherein Ri. R2 and R 4 are as described above], by reacting these compounds with compounds represented bv 
a general formula (24) 1 



Xp' — H 



(24) 



[wherein Xp' denotes an optically active chiral oxazolidinone such as 4-benzyl-2-oxazolidinone-3-yl group 4-iso 
propyl-2-oxazolidinone-3-yl group or 4-phenyl-2-oxazolidinone-3-yl group, chiral imidazolidinone, chiral' cyclic 
lactam, chiral sultam or the like], to synthesize compounds represented by a general formula (25) 



(25) 



[wherein Ri, R2, R4 and Xp - are as described above], by separating each diastereomer of these compounds by 
means of recrystallization or column chromatography to obtain compounds represented by a general formula (26) 

[wherein Ri , R2, R4 and Xp' are as described above], and by hydrolyzing Xp' portion of these compounds. 
37. A process for preparing compounds represented by a general formula (1 a) 




(la) 
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[wherein R 1 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon atoms of 1 
to 3, trifluoromethyl group, trifluoromethoxy group, phenyl group which is unsubstituted or may have substituents, 
phenoxy group which is unsubstituted or may have substituents or benzyloxy group which is unsubstituted or may 
have substituents, R 2 denotes a lower alkyl group with carbon atoms of 1 to 4, lower alkoxy group with carbon 
atoms of 1 to 3, phenoxy group, lower alkylthio group with carbon atoms of 1 to 3, phenylthio group or benzylthio 
group, and R 4 denotes a lower alkoxy group with carbon atoms of 1 to 3], characterized by reacting compounds 
represented by a general formula (27) 



(27) 



[wherein R 4 is as described above], with compounds represented by a general formula (30) 



o 



(30) 



[wherein R 2 is as described above, and Xp" denotes a chiral oxazolidinone with absolute configuration being (R) 
such as (R)-4-benzyl-2-oxazolidinone-3-yl group, (R)-4-isopropyt-2-oxazolidinone-3-yl group or (R)-4-phenyl-2-ox- 
azolidinone-3-yl group, chiral imidazolidinone, chiral cyclic lactam, chiral sultam or the like], to synthesize com- 
pounds represented by a general formula (28) 




(28) 



[wherein R 2 , R 4 and Xp" are as described above], by hydrogenolyzing these compounds to obtain compounds 
represented by a general formula (29)* 



(29) 



[wherein R 2 R 4 and Xp" are as described above], by reacting these compounds with compounds represented by 
a general formula (7) 
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[wherejn R 1 is as described above], to obtain compounds represented by a general formula (26a) 



(26a) 



[wherein Ri, R2, R4 and Xp" are as described above], and by hydrolyzing Xp» portion of these compounds. 
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